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AT-SUBSTITUTED CY AN OGU ANID1NE COMPOUNDS 



CROSS-REFERENCE TO RELATED APPLICATIONS 

Pursuant to 35 USC §1 19(e), this application claims the benefit of prior U.S. 
provisional applications 60/128,667, filed April 9, 1999; and 60/151,807, filed 
August 31, 1999. 

BACKGROUND 

Cancer remains a formidable disease with a high mortality rate in today's society. 
Indeed, cancer is second only to cardiovascular disease as a cause of death, 
killing one out of four people in developed countries. 

Cancerous tumors commonly originate from normal cells which transform 
into malignant cells or tumors. The initial tumor growth may be slow and thus 
may be difficult to detect The growth often becomes more aggressive and 
invasive with time, eventually spreading throughout the whole body and resulting 
in death. 

Cancer treatment usually includes immunotherapy, surgery, radiation, 
hormones, and chemotherapy. In the past forty years, cancer chemotherapy has 
truly revolutionized die treatment of malignant tumors. Curative treatment has 
been discovered for many of the cancers that affect children and young adults, 
including acute lymphocytic leukemia, Hodgkin's disease, testicular carcinoma, 
and many others. However, despite being a powerful method of treating cancer, 
chemotherapy does suffer from a few problems. The most prominent problem is 
the low specificity of the anticancer agents. That is, most anticancer agents do 
not adequately distinguish normal cells from cancer cells. As a result, they often 
carry undesirable serious side effects. Such limitations of conventional 
chemotherapies underscore the urgent need for new anticancer agents with high 
antitumor activities and specificity to the cancerous cells. 
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SUMMARY 

An aspect of this invention relates to ^substituted pyridyl 
cyanoguanidine compounds of fonnula (I): 
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R 1 is -X l -Y l *-R m -X 3 -Y a -X 4 -R b and R 2 is -XM^-X^-X^-X^R* Each of 
X 1 , X 2 , X 3 , X 4 , X 5 , X 6 , X 7 , and X 8 , independently, is a bond, or a C,^ alkylene 
chain optionally containing a double bond or a triple bond and further optionally 
substituted with alkyl, alkenyl, alkynyl, alkoxy, hydroxyl, halo, carboxyl, amino, 
5 nitro, cyano, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aminosulfonyl, 

alkylsulfonylamino, alkylcarbonyloxy, alkyloxycarbonyl, alkylcaxbonyl, formyl, 
alkylcarbonylamino, or aminocaxbonyl. Each of Y 1 , Y 2 , Y 3 , and Y 4 , 
independently, is a bond, -O-, -S-, -SO, -SO2-, -N(R X >, -CO-, -N(R x )-CO-, -CO- 
NCR*)-, -N(R x >-S0 2 -, -SOz-NCR'O-, -N^-CO-O-, -O-CO-NCR")-, -N(R x )-CO- 

1 0 NCR*)-, -O-CO-, -CO-O-, -O-SO2-, or -SO2-O- where each of R x and R y , 
independently, is hydrogen, alkyl, hydroxylalkyl, amino, cyano, haloalkyl, 
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyL, or heteroaralkyl. Each of 
R a and R c , independently, is a bond, or cycloalkyl, heterocycloalkyl, 
cycloalkenyl, heterocycloalkenyl, aryl, or heteroaryl, optionally substituted with 

1 5 alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyL, heteroaralkyl, 

alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, aminoalkyl, 
nitro, cyano, iryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, alkylcarbonyloxy, 
alkyloxycarbonyl, arylcarbonyioxyalkyl, aryloxycarbonylalkyl, alkylcarbonyl, 
formyl, aminocarbonyl, alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, 

20 aminocarbonyloxy, or alkyloxycarbonylamino. Each of R b and R d , 

independently, is hydrogen or a cyclic moiety having 3-20 ring atoms, optionally 
substituted with alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, 
heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, 
aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, 

25 alkylcarbonyloxy, alkyloxycarbonyl, arylcarbonyioxyalkyl, 

aryloxycarbonylalkyl, alkylcarbonyl, formyl, oxo, aminocarbonyl, 
alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, aminocarbonyloxy, or 
alkyloxycarbonylamino. Each of R 3 and R 4 , independently, is hydrogen, alkyl, 
alkoxy, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkylcarbonyloxy, 

30 alkyloxycarbonyl, alkylcarbonyl, alkylcarbonylamino, or alkylaminocarbonyl. A 
is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, cycloalkenyl, 
heterocycloalkenyl, aryl, heteroaryl, aralkyl, heteroaralkyl, alkoxy, hydroxyl, 
hydroxylalkyl, thio, carboxyl, halo, haloalkyl, amino, aminoalkyl, 
alkylcarbonyloxy, alkyloxycarbonyl, alkylcarbonyl, alkylcarbonylamino, 
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a^noc^bcmyl, alkylsulfonylamino, anunoisulfbnyl, sulfonic acid, or 
^IfbnyL Note that neither R 1 nor R 2 is a hydrogen and at least one of R 1 

havine ITT k ^ 3 10 2 ° *■ ^ « * chain 

having 4 to 24 chain atoms. 
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Another aspect of this invention relates to a ^-substituted pyridyl cyanoguanidine 
compounds of formula (I), supra . R 1 is -X'-Y'-X^RVX^-X'-R* and R 2 is - 
X 5 -Y 3 -X*-R e -X 7 -Y 4 -X 8 -R d . Each of X 1 , X 2 , X 3 , X 4 , X 5 , X 6 , X 7 , and X 8 , 
independently, is a bond, oraC u alkylene chain optionally containing a double 
5 bond or a triple bond and further optionally substituted with alkyl, alkenyl, 
alkynyl, alkoxy, hydroxyl, halo, carboxyl, amino, nitro, cyano, cycloalkyl, 
heterocycloalkyl, aryl, heteroaryl, aminosulfonyl, alkylsulfonylamino, 
alkylcarbonyioxy, alkyloxycarbonyl, alky lcaibonyl, formyl, alkylcarbonylamino, 
or aminocaibonyl. Each of Y 1 , Y 2 , Y 3 , and Y 4 , independently, is a bond, -O-, -S-, 

10 -SO-, -S0 2 -, -N(R*)-, -CO, -N(R*)-CO-, -CO-N(R*)-, -N(R*>S0 2 -, -S<VN(R*)-, 
.N(R x >CO-0-, -0-CO-N(R*>, -N(R*)-CO-N(R y K -O-CO-, -CO-O-, -O-SCV, or 
-S0 2 -0- where each of R x and R y , independently, is hydrogen, alkyl, 
hydroxylalkyl, amino, cyano, halo alkyl, cycloalkyl, heterocycloalkyl, aryl, 
heteroaryl, aralkyl, or heteroaralkyl. Each of R a and R c , independently, is a bond, 

15 or cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyU aryl, or 

heteroaryl, optionally substituted with alkyl, cycloalkyl, heterocycloalkyl, aryl, 
heteroaryl, aralkyl, heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyl, 
halo, haloalkyi, amino, aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, 
aralkoxy, heteroaralkoxy, alkylcarbonyioxy, alkyloxycarbonyl, 

20 arylcarbonyloxyalkyl, aryloxycarbonylalkyl, alkylcarbonyl, formyl, 

aminocaibonyl, alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, 
aminocarbonyloxy, or alkyloxycaibonylamino. Each of R b and R d , 
independently, is hydrogen or a cyclic moiety having 3-20 ring atoms, optionally 
substituted with alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, 

25 heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyi, amino, 
aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, 
alkylcarbonyioxy, alkyloxycarbonyl, arylcarbonyloxyalkyl, 
aryloxycarbonylalkyl, alkylcarbonyl, formyl, oxo, aminocaibonyl, 
alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, aminocarbonyloxy, or 

30 alkyloxycaibonylamino. R 3 is hydrogen, alkyl, alkoxy, cycloalkyl, 

heterocycloalkyl, aryl, heteroaryl, alkylcarbonyioxy, alkyloxycarbonyl, 
alkylcarbonyl, alkylcarbonylamino, or alkylaminocarbonyl. R 4 is a C,^ alkylene 
chain in which the terminal carbon atom not bonded to the guanidinyl nitrogen 
atom is bonded to a carbon chain atom of X 5 or X 6 , or a nitrogen chain atom of 
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Y , thereby forming a ring which is optionally substituted with alkyi, cycloalkyl 
heterocycloalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, alkoxy, hydroxyl 
hydroxylalkyl, carboxyl, halo, haloalkyl, amino, aminoalkyl, mtto, cyano,' 
aiyloxy, heteroaryloxy, aralkoxy, hcteroaralkoxy, alkylcarbonyioxy, 
alkyloxycarbonyl, aryicarbonyloxyalkyl, aryloxycaxbonylalkyl, alkylcarbonyl, 
formyL oxo, aminocarbonyl, alkyicarbonylamino, alkylsulfonylamino 
aminosulfonyl, aminocarbonyloxy, or alkyloxycarbonylamino. A is hydrogen, 
alkyl, alkenyi, alkynyl, cycloalkyl, heterocycloalkyl, cycloalkenyl, 
heterocycloalkenyl, aryl, heteroaryl, aralkyl, heteroaralkyl, alkoxy, hydroxyl, 
hydroxylalkyl, thio, carboxyl, halo, haloalkyl, amino, aminoalkyl, 
alkylcarbonyioxy, alkyloxycarbonyl, alkylcarbonyl, alkylcarbonylarnino, 
aminocarbonyl, alkylsulfonylamino, aminoisulfonyl, sulfonic acid, or 
alkylsulfonyl. Note that neither R' nor R* is a hydrogen and at least one of R' 
and R 2 contains a cyclic moiety having 3 to 20 ring atoms or a straight chain 
15 having 4 to 24 chain atoms. 

A further aspect of this invention relates to /^substituted pyridyl 
cyanogua ni d m e compounds of formula (H): 



V (H 



20 



25 




I 



Rj is -X'-Y'-tf-R'-X'-Y 2 -^ and R 2 is -X 3 -Y 3 -XMt<-X 7 -Y<-X*-R< Each of 
X , X 2 , X 3 , X 4 , X 5 , X 6 , X 7 , and X 8 , independently, is a bond, or a C w alkylene 
chain optionally containing a double bond or a triple bond and further optionally 
substituted with alkyl, alkenyl alkynyl, alkoxy, hydroxyl, halo, carboxyl, amino 
nrtro, cyano, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aminosulfonyl, 
alkylsulfonylamino, alkylcarbonyioxy, alkyloxycarbonyl, alkylcarbonyl, fonnyl, 
alkylcarbonylarnino, or aminocarbonyl. Each of Y 1 , Y 2 , Y 3 , and Y* 
independently, is a bond, O-, -S-. -SO-, -SO,-, -N(R*K -CO-, -N(R")-CO-, -CO- 
NCR*)-, -N(R»)-S0 2 -, -SO^NCR*)-, -N(R*)-CO-0-, -0-CO-N(R»K -N(R*)-CO- 
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N(R>>, -O-C0-, -CO-O-, -0-S0 2 -, or -SO2-O- where each of R x and R7, 
independently, is hydrogen, alkyl, hydroxy lalkyi, amino, cyano, halo alky 1, 
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, or heteroaraDcyl. Each of 
R* and R c , independently, is a bond, or cycloalkyl, heterocycloalkyl, 
5 cycloalkenyl, heterocycloalkenyl, aryl, or heteroaryl, optionally substituted with 
alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, 
alkoxy, hydroxyl, hydroxylalkyl, carboxyi, halo, haloalkyl, amino, aminoalkyl, 
nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkSfty, alkylcarbonyloxy, 
alkyloxycarbonyl, arylcarbonyloxyaDcyl, aryloxycarbonylalkyl, alkylcarbonyl, 

10 fonnyL, axninocarbonyl, alkylcarbonylamino, aOcylsulfbnylamino, aminosulfonyl, 
aminocarbonyloxy, or alkyloxycarbonylaniino. Each of R b and R d , 
independently, is hydrogen or a cyclic moiety having 3-20 ring atoms, optionally 
substituted with alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, 
heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyi, halo, haloalkyl, amino, 

15 aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, hetero aralkoxy, 
alkylcarbonyloxy, alkyloxycarbonyl, arylcarbonyloxyalkyi, 
aryloxycarbonylalkyl, alkylcarbonyl, fonnyl, oxo, aminocarbonyi, 
alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, aminocarbonyloxy, or 
alkyloxycarbonylaniino. R 3 is 

20 




where the pyridine ring is bonded to R 1 and A is H, alkyl, alkenyi, alkynyl, 
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryi, heteroaryl, 

25 aralkyl, heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, thio, carboxyi, halo, 
haloalkyl, amino, aminoalkyl, alkylcarbonyloxy, alkyloxycarbonyl, 
alkylcarbonyl, alkylcarbonylamino, aminocarbonyi, alkylsulfonylamino, 
aminoisulfonyl, sulfonic acid, or alkylsulfonyL R 4 is hydrogen, alkyl, alkoxy, 
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkylcarbonyloxy, 

30 alkyloxycarbonyl, alkylcarbonyl, alkylcaibonylamino, or alkylaminocarbonyl. 
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Note that neither R> norR 2 is a hydrogen and at least one of R- and R 2 contains a 

cychcmoxetyhavingato 20 ring atones or a straight chain having4to 24 chain 
atoms. 

^ former aspect of this invention relates to a ^-substituted pyridyl 
cy^noguanK^e compounds of formula (II), ^ R' is -X'-Y-.X 2 -^-^. 
X 4 -R b ;andR 2 is-X 5 -Y^-X 6 -R e -X 7 -V» Y« »d. • ^ , , 
X« X? ffl dy« • a , , -^-X-R^m wmch each of X',X 2 ,X\X 4 ,X', 
X», X , and X , independently, is a bond, or a C w alkylene chain optionally 

XTZ^i ^^^ a ^ le ^ md ^^^y-bsti ta Jwith 

alkyl, afcenyl, alkynyl, alkoxy, hydroxy^ halo, caxboxyl, amino, nitro, cyano, 
^oa^etenx^loalkyl, aryl, beteroaryl, aminosutfonyi, alkylsulfonylantino, 
alkylcarbon^, alkyloxycarbonyl, alkylcarbonyL fotmyL alkylcarbonyLmo 
or ammocatbon^ Each of Y- Y 2 , Y>, and Y< independently, is a bonl-O-, -<L, 
-SO-,-SO : -,-N(R> f ^O-,.N(R»K:O-, <:o.N(R0-,.N(R').SO 2 - -SO,-WR«) 

-S0 2 -O- where each of R* and R* independently, is hydrogen, alkyl, ' 
hydroxylalkyl, amino, cyano, haloalkyl, cycloalkyl, hetexocycloalkyl aryL 
heteroaryl a^, or heteroamlkyL Each of R- and R«, independently, is a bond, 
or cycloalkyl, hetexocycloalkyl, cycloaDcenyl, heterocycloalkenyl, aryl or 
heteroaryl, optionally substituted with alkyl, cycloalkyl, heterocycloalkyl, aryL 

L'^TT ^ , heter0araIky1 ' ^ hydn>Xy1 ' Mtoxylalkyl, carboxyT 
halo haloalkyl, ammo, arninoalkyL nitro, cyano, aryloxy, heteroaryloxy 
aralkoxy, heteroaralkoxy, alkylcarbonyloxy, alkyloxycarbonyL 
arylcarbonyloxyalkyl, aryloxycarbonylalkyl, alkylcarbonyl, formyl 
ammocarbonyL alkylcarbonylarnino, alkylsulfonylamino, arninosulfonyl 
aminocarbonyloxy, or alkyloxycarbonylamino. Each of R" and R- 

"tZZ^'j 3 hydrogCn ° r 3 ^ m ° ietyhavin g 3 -20 ring atoms, optionally 
subsntuted with alkyl, cycloalkyl, heterocycloalkyl, ary,, heteroaryl, aralky, • 
heteroaruftyL alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, 
annnoalkyL mtro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy 
alkylcarbonyloxy, alkyloxycarbonyL arylcarbonyloxyalkyl, 
aryloxycarbonylalkyL alkylcarbonyL formyL oxo, aminocarbonyl, 
a^kylcarborrylamino, alkylsmfonylanuno, arninosulfonyl, aminocarbonyloxy, or 
alkyloxycarbonylamino. R 3 is 



15 



20 



25 



30 



WO 00/61559 



PCT/USOO/09169 




where the pyridine ring is bonded to R 1 and A is hydrogen, alkyl, alkenyl, 
alkynyi, cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, 
5 heteroaryl, aralkyl, heteroaralkyl, alkoxy, hydroxy!, hydroxy ialkyl, thio, 
carboxyl, halo, haloalkyl, amino, aminoalkyi, alkylcarbonyloxy, 
alkyloxycarbonyl, alkylcarbonyl, alkylcarbonyiammo, aminocarbonyl, 
alkylsulfonylamino, aminoisulfonyl, sulfonic acid, or alkylsulfonyl. R 4 is a 
alkylene chain in which the terminal carbon atom not bonded to the guanidinyl 

10 nitrogen atom is bonded to a carbon chain atom of X s or X 6 , or a nitrogen chain 
atom of Y 3 , thereby forming a ring which is optionally substituted with alkyl, 
cycloalkyl, heterocycloalkyl, aryU heteroaryl, aralkyl, heteroaralkyl, alkoxy, 
hydroxy!, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, aminoalkyi, nitro, 
cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, alkylcarbonyloxy, 

1 5 alkyloxycarbonyl, aryicarbonyloxyalkyl, aryloxycarbonylalkyl, alkylcarbonyl, 
formed, oxo, aminocarbonyl, alkylcaxbonylamino, alkylsulfonylamino, 
aminosulfonyl, aminocarbonyloxy, or alkyloxycarbonylamino. Note that neither 
R 1 nor R 2 is a hydrogen and at least one of R 1 and R 2 contains a cyclic moiety 
having 3 to 20 ring atoms or a straight chain having 4 to 24 chain atoms. 

20 Set forth below are some examples of //-substituted pyridyl cyano guani dine 

compounds of formula (I) and formula (II): 4-(^-(6^{4-chloro-phenoxy)-hexyl)- 
//'-cyano-guanidino)- 1 -methyl-pyridinium, iodide; jv^K^^oro-phenoxy)- 
hexyl)- //-) 1 -(2-hydroxy-ethyl>pyri din-4-y 1)- y '-cyano-guanidine; 4-0y-{4-(5- 
dimethylamino- naphthalene- 1 -sulfonylamino)-benzyl)- ^-cyano- 

25 caibamimidoylmethyl)- 1 -methyl-pyridinium iodide; 5 -dimethylamino- 

naphthalene- 1 -sulfonic acid (4-(y-cyano-y -( 1 -methyl- 1 //-pyridin-4-ylidene)- 
guanidinomethyl>phenyl)-amide; ^(6-{4-chloro-phenoxy)-hexyl)- y-cyano- 
(1 -methyl- 1 #-pyridin-4-ylidene)-guanidine; and /^6-{4-chloro-phenoxy)- 
hexyl)-;vXM2-hydiroxy^thyl)-l#-^^ 
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It should be recognized that the counters of the positively charged ~ 

tada rtself A countenon of a compound of formula (I) can either be an 
^r^^^^ ^etenn sterna, counL"" 

^^^^^^^e^acarboxylatesubs^tuent. 
SZTT • C0Unteri0nn refers to an anion that is associated with the 

~ o r^^ Some 
oTsST I f ^ ^ SU,f3te » bisulfate, sulfite 

^T ,P J OSP ^ m ^^^ h ^^^g™phOsph«^ 

d^noate, caprylate, acrylate, formate, isobutyrate, caprate, heptane!, 
folate, oxalate, malonate, succinate, subemte, sebacate, fun^te. and 



10 



20 



25 



30 



A salt of a compound of formula (II) is also within the scope of this 
~ A ^^ COmPOUnd ta Wd ^weenane^tnged 
potassmm ton, magnesxum ion, calcium ion, unsubstinned or substitute, 
ammomum urn such as tetramethyl ammonium ion or diisopropylethyl 

to foJlT^ ^ f jECent SUbStitUentS ° n ** can join together 

to rorma 4- to 7-membered cyclic moiety together with the two atoms to wttT 
the subsOtuents are bonded. For example, substituents bonded to the nzWn 

*e 2- and the 3-carbon atoms of the pyridine ring can join together to form a 
cychc motety. The cyclic moiety can be cycloalkyl, hcterocyCoalkyl 
^loalkenyl, heterocycloallcenyl, aryl, or hetero*yl. HeteroatorTLh as 
nitrogen, oxygen, and sulfur can be included in the cyclic moiety 
vZZ"* l ff T Ula (I)OT(II)0fthiS contain chiral carbon 

l^"wSnt "T" dlaStere01S0mei5 ° f a of this invention 

are all within the scope of this invention. 

is reouired^oT 0 ' R ' T *' * rf © - ^ula (II) 

haZ^T ^^^^^^^^atornsorastrdgmchaL 
havmg 4 to 24 cham atoms. As used herein, a cyclic moiety is cyclca!!^ 

- m 
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heterocycloalkyl, cycloalkenyL, heterocycloaDcenyl, aryi, or heteroaryl. A cyclic 
moiety can also be fused rings and can be formed from two or more of the just- 
mentioned groups. Examples of such a cyclic moiety include cyclopropyl, 
cyclohexyl, prperidinyl, morphilinyl, cyclooctenyl, pyranyl, phenyl, pyridinyi, 
5 benzofuryl, fluorenyl, dibenzocyclo-heptenyl, dihydro-dibenzoazepine, 7H- 
pyrazino[2,3-c]carbazole, or PJO-dihydro-PJO-PJbutenoanthracene. 
A straight chain refers to a hydrocarbon chain which may contain one or more 
(e.g., 1-12) double or triple bonds and may also contain heteroatoms such as 
nitrogen, oxygen, or sulfur in the chain itself. For example, R 1 can be 3- 

10 methyloctyl which has a straight chain containing 8 chain atoms. 

Note that in some N-substhuted pyridyl cyanoguanidine compounds of 
this invention, the terminal carbon atom of R 4 that is not bonded to the guanidinyl 
nitrogen atom can be oonded to a carbon chain atom of X s or X 6 , or a nitrogen 
chain atom of Y 3 . A chain atom is an atom on the main chain of a N-substituted 

15 pyridyl cyanoguanidine compound, i.e., the chain that connects R 1 and R 2 . For 
example, if R 4 is a alkylene chain and X s is a C 3 alkylene chain, the teminal 
carbon atom of R 3 not bonded to the guanidinyl nitrogen atom can be bonded to 
the C 3 carbon atom of X 1 , thereby forming a piperidine ring. 

As used herein, alkyl is a straight or branched hydrocarbon chain 

20 containing 1 to 12 carbon atoms. Examples of alkyl include, but are not limited 
to, methyl, ethyl, propyl, isopropyL, butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, 
2-methylhexyi, 3-ethyloctyl, and 4-ethyldecyl. 

The terms "alkenyl" and "alkynyl" refer to a straight or branched hydrocarbon 
chain containing 2 to 12 carbon atoms and containing one or more (e.g., 1-6) 

25 double or triple bonds, respectively. Some examples of alkenyl and alkynyl are 
allyl, 2-butenyl, 2-pentenyl, 2-hexenyl, 2-butynyl, 2-pentynyl and 2-hexynyl. 
As used herein, aC u alkylene chain is a divalent hydrocarbon chain containing 
1-6 carbon atoms. For example, a C, alkylene chain and a Gj alkylene chain refer 
to a methylene and an ethylene group, respectively. 

30 By cycloalkyl is meant a cyclic alkyl group containing 3 to 8 carbon 

atoms. Some examples of cycloalkyl are cyclopropyl, cyclopentyl, cyclohexyl, 
cycloheptyl, adamantyl, and norbomyl. Heterocycloalkyl is a cycloalkyl group 
containing 1-3 heteroatoms such as nitrogen, oxygen, or sulfur. Examples of 
heterocycloalkyl include piperidinyl, piperazinyl, tetrahydropyranyl, 
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tetrahydrofaryl, and moipholinyl. Cycloalkenyl is a cycloalkyl group containing 
one or more (e.g„ 1-3) double bonds. Examples of such a group include 
cyclopentenyi, l,4^yclohexa-di-enyl, cycloheptenyl, and cyclooctenyl groups. 
By the same token, heterocycloalkenyl is a heterocycloalkyl group containing one 
5 or more double bonds. 

As used herein, aryl is an aromatic group containing 6-12 ring atoms and 
can contain fused rings, which may be saturated, unsaturated, or aromatic. 
Examples of an aryi group include phenyl, naphthyl, biphenyl, phenanthiyl, and 
anthracyl. Heteroaiyl is aryl containing 1-3 heteroatoms such as nitrogen, 

10 oxygen, or sulfur. Some examples of heteroaryl are pyridyl, furanyl, pyrrolyl, 
thienyl, thiazolyl, oxazolyl, imidazolyl, indolyl, benzofuranyl, and benzthiazolyl. 
Note that an amino group can be unsubstituetf, mono-substituted, or di- 
substituted. It can be substituted with groups such as alkyl, cycloalkyl, 
heterocycloalkyl, aryi, heteroaryl, aralkyl, or heteroaralkyi. Halo refers to fluoro, 

1 5 chloro, bromo, or iodo and heteroatom refers to nitrogen, oxygen, or sulfur. 

N-substituted pyridyl cyanoguanidine compounds of this invention were found to 
possess an unexpectedly low toxicity. Other features or advantages of the present 
invention will be apparent from the following detailed description of several 
embodiments, and also from the appending c laims 

20 DETAILED DESCRIPTION 

A compound of formulas (I) can be prepared from a pyridyl 
cyanoguanidine having a pyridine ring with an unsubstituted nitrogen ring atom 
(i.e., compound (iii) below). Compound (iii) can be prepared by a number of 
methods. 

IS Referring to the schemes below, two methods (1) and (2) are described. Each of 
these methods employ a common starting material, S-methyl-^cyano-^- 
pyridyiisotbiourea or compound (i) below. For preparation of compound (i), see 
Schou et al., Bioorganic & Medicinal Chemistry Letters, 7(24), 3095-3 100 
(1997). 

*0 In the synthetic scheme of method (1), the definitions of R 3 , R 4 , R c , R d , 

X 5 , X*, X 7 , X 8 , Y 3 , and Y 4 have been provided above. Compound (i) is first 
coupled with a primary amine or a secondary amine, NH(R 4 >X 5 -Y 3 ', to yield an 
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intermediate, compound (ii), which is then coupled with X 6, -R c -X 7 ~Y 4 -X 8 -R d to 
yield the desired pyridyl cyano guani dine compound. Secondary amines include 
cyclic amines such as substituted piperidinyl or piperazinyl. Note that Y 3 ' and X 6 ' 
are functionalities which, upon reacting with each other, yield moieties of Y 3 and 
5 X 6 , respectively. For example, if the desired Y 3 moiety is an amide, it can be 
formed by reacting an amine group (Y 3 *) with a carboxyl group (X 6 ') in the 
presence of a common coupling reagent such as benzotriazol-1- 
yloxytris(dimethylamino)-phosphonium hexafluorophosphate (BOP) or ^-benzo- 
triazol- 1 -yl- /y/ f 7^;v r ^ ttetrMe ^^ UTO ^ um hexafluorophosphate (HBTU). The 
10 scheme below also includes conditions of the coupling reaction in which five 

other Y 3 moieties, i.e., sulfonamide, urea, oxygen, amino, and sulfur linkages, are 
formed. 

15 Method (1) 




a) Triethytamins, (4-dimethytemino)pyricfine, pyridine, 60 °C (6-12 hours) 

b) Triethytamins, (4-dfcmemytamino)pyrtdme, ethanol, 60 °C (4 hours) 
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R 3 R 4 



N 

~1 



N -c N 
(ii) 

a) Y 1 -an*te R 3 R 4 

b) Y 1 - sultoamtcte I I 

c) Y'-»r«. J ^ N \^ N \ ^Y* 

d) Y' --O- 

e> Y 1 « ammo I M \ 

f)Y'--S- A CN 



a) Diisocfopytetftytamine, benzotriazoH-ytaxy- 
tri8(dbnethytamino)phosptoratim, dirnetrtytforrnarnids. room 
temperature 

b) Pyridine, room temperature 

c) Trfethytamine, dtrnettiytfbrrnamide, tetraftydrofuran, room 
temperature 

d) Triphethytamine, dtethylazodfcarooxytetB. tetrahydrofuran, room 



e) Sodiu m triacetoxyborohydride* ote c tel acetic add, tetrahydrofuran, 
room temperature 

f) Sodium hydroxide, AKauat 336. tetrahydrofuran. room temperature 

Alternatively, compound (i) can be first coupled with NHCR^X^-Y^X 6 - 
R c -X 7 -Y 4, to form an intermediate, which then reacts with X 8 '-R d to form a 
5 pyridyi cyanoguanidine compound of this invention. Similar to Y 3 ' and X 6 ', Y 4 ' 
and X r are functionalities, upon reacting with each other, yield moieties of Y 4 
and X 8 , respectively. 

The scheme below shows an alternative method of preparing compound 
(iii). According to method (2% NH(R 4 )-X 5 -Y 3 ' first reacts with X 6 -R c -X 7 -Y 4 -X 8 - 
10 R d to form an intermediate NH(R 4 )-X 5 -Y 3 -X 6 -R c -X 7 -Y 4 -X 8 -R d , which, in turn, is 
coupled with compound (i) to form compound (iii). 
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Method (2) 



{l} Trtethytamin» 




(4^Ui i Bthytmrino)pyifcl)n6 
pyrttn* 80 °C (6-12 hours) 




(iiO 

5 Compounds of formula (iii) in which R c is a nitrogen-containing cyclic 

moiety, e.g., piperidinyl or imidazolyl, can be prepared by reacting NH(R 4 )— X 5 - 
Y 3 -X*-R c with X r -Y 4 -X 8 -R d to form an intermediate NH(R 4 )-X 5 -Y 3 -X*-R C -X 7 - 
Y 4 -X 8 -R d before further reacting with compound (i). For example, X r can 
contain a leaving group, e.g., -Ci, and undergo a substitution reaction with R c , 

10 e.g., piperidine, to yield the desired intermediate, which can further react with 
compound (i) to form compound (iii) . 

Compound (iii) then undergoes a substitution reaction with an electrophile 
to yield a compound of formula (I). An example is shown below in which 
compound (iii) is methylated by reacting with methyl iodide at an elevated 

15 temperature, e.g., 80-100°C. 



9 



R 3 R 4 

I I 



A 



N 




(m) V N v^H. 

A ^ 

Compound (iii) can also undergo an amination reaction to form a 
20 compound of formula (I). See Org. Syn. Coll. Vol. V, 43 (1973) and Example 5 
below. 
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10 



A compound of formula (H) can also be prepared from compound (iii), 
supra- An additional base, e.g., sodium hydride, is needed to be present in the 
reaction. For example, if a methylated 4-pyridyl cyanoguanidine compound of 
formula (H) is desired, it can be prepared as depicted in the following reaction. 
Note that under acidic conditions, the compound of formula (U) can be reversibly 
converted to a compound of formula (T). 




—2 CHj N 



Formula (I) 



f * 



OH" 

N. 



VT 



Formula (II) 



Note that appropriate protecting groups may be needed to avoid forming 
15 side products during the preparation of a pyridyl cyanoguanidine compound. For 
example, the amino group of NH(R 4 )-X 5 -Y 3, can be first protected by a suitable 
amino protecting group such as trifluoroacetyl or /err butoxycarbonyl prior to 
coupling with X*-R«-X'- Y»-X«-R-. See, e.g., T. W. Greene, "Protective Groups 
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in Organic Synthesis," John Wiley & Sons, Inc., New York (1981), for more 
amino protecting groups. 

An ^-substituted pyridyl cyanoguanidine of formula (I) or (H) can be 
purified by methods such as crystallization. 
5 The ^substituted pyridyl cyanoguanidines of both formula (I) and 

formula (H) can be used as antitumor agents. However, they display different 
pharmacokinetics properties. In general, a compound of formula (II), when 
administered orally, has a slower absorption rate into plasma as compared with 
the corresponding compound of formula (I). In other words, a compound of 

1 0 formula (II) has a longer blood clearance time than its counterpart of formula (I). 
It should be noted that a compound of formula (II) is converted to a compound of 
formula (I) under acidic conditions, e.g., in the stomach. 

A pharmaceutical composition containing an effective amount of tf- 
substituted pyridyl cyanoguanidine compound of formula (I) or formula (II) of 

1 5 this invention is also within the scope of this invention. Some examples of 
tumors which can be treated by this pharmaceutical composition are leukemia, 
lung cancer, colon cancer, CNS cancer, melanoma, ovarian cancer, cervical 
cancer, renal cancer, prostate cancer, and breast cancer. The use of such a 
compound of formula (I) or (II) for die manufacture of a medicament for treating 

20 the above-mentioned tumors is also within the scope of this invention. Still 

another aspect of this invention is a method of treating tumor by administering to 
a patient such a pharmaceutical composition containing an effective amount of a 
compound of formula (I), or a compound of formula (II) or its salt. An effective 
amount is defined as the amount which is required to confer a therapeutic effect 

25 on the treated patient, and is typically determined based on age, surface area, 

weight, and condition of the patient. The interrelationship of dosages for animals 
and humans (based on milligrams per meter squared of body surface) is described 
by Freireich et al., Cancer Chemother. Rep. 1966, 50, 219. Body surface area 
may be approximately determined from height and weight of die patient. See, 

30 e.g., Scientific Tables, Geigy Pharmaceuticals, Ardley, New York, 1970, 537. 
An effective amount of a compound of formula (I) or (II) can range from about 1 
mg/kg to about 150 mg/kg. Effective doses will also vary, as recognized by those 
skilled in the art, dependant on route of administration, excipient usage, and the 
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possibility of co-usage with other therapeutic treatments including use of other 
antitumor agents and radiation therapy. 

The pharmaceutical composition may be administered via the parenteral 
route, including orally, topically, subcutaneously, intraperitoneally, 
5 intramuscularly, and intravenously. Examples of parenteral dosage forms include 
aqueous solutions of die active agent, in a isotonic saline, 5% glucose or other 
well-known pharmaceutical^ acceptable excipient Solubilizing agents such as 
cyclodextrins, or other sohibilizing agents well-known to those femiliar with the 
art, can be utilized as pharmaceutical excipients for delivery of the therapeutic 
10 compounds. 

A compound of formula (I) or (II) of this invention can be formulated into 
dosage forms for other routes of administration utilizing conventional methods. 
For example, it can be formulated in a capsule, a gel seal, or a tablet for oral 
administration. Capsules may contain any standard pharmaceutical acceptable 

1 5 materials such as gelatin or cellulose. Tablets may be formulated in accordance 
with conventional procedures by compressing mixtures of a compound of 
formula (I) or (II) with a solid carrier and a lubricant Examples of solid carriers 
include starch and sugar bentonite. The compound of formula (I) or (II) can also 
be administered in a form of a hard shell tablet or a capsule containing a binder, 

20 e.g., lactose or mannitol, a conventional filler, and a tableting agent 

The antitumor activity of a compound of formula (I) or (II) can be evaluated by 
MTS colorimetric assay (see Example 90 below). Results obtained by using cell 
lines of various types of tumors are compared with those obtained by using cell 
lines of normal cells in this assay. Viability of the cells in each cell line is 

25 estimated by measuring the cellular conversion of a tetrazolium salt after 

incubating the cells in a solution containing a test compound in a 96 well plate 
IC 50 values obtained by using an identical test compound on normal cells and 
cells of a particular tumor cell line are compared and their ratio (IC 50 ^flC^ 
oncer edi) indicates the cancer selectivity of that test compound. The higher the 

30 ratio, the higher die selectivity of the test compound towards that particular type 
of cancer cell. 

The antitumor activity of apyridyl cyanoguanidine compound of this 
invention can also be evaluated by ^ Wvo testing, e.g., human tumor xenograft 
regression assays. Animals bearing established tumors are treated with a test 
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compound for a three-week period The growth of the tumors and the general 
health of the animal are monitored during the three-week treatment and for two 
more weeks after treatment to determine if tumor regrowth occurs. See Example 
91 below. 

5 The toxicity of a compound of this invention can be evaluated by 

preliminary sub-acute toxicity study and acute toxicity study. See Examples 92 
and 93 below. 

The following specific examples, which describe syntheses and biological 
testings of compounds of formula (I) or (II) of this invention, are to be construed 
10 as merely illustrative, and not limitative of the remainder of the disclosure in any 
way whatsoever. 

In the following examples, ! H nuclear magnetic resonance spectra were 
recorded on a Varian Mercury 300 MHz spectrometer and ES mass spectra wjre 
recorded on a Finnigan Navigator mass spe ct r o m ete r. 

1 5 Without further elaboration, it is believed that one skilled in die art can, based on 
the description herein, utilize the present invention to its fullest extent The 
following specific examples, which described syntheses, screenings, and 
biological testings of various compounds of this invention, are therefore, to be 
construed as merely illustrative, and not limitative of the remainder of the 

20 disclosure in any way whatsoever. All publications recited herein, including 
patents, are hereby incorporated by reference in their entirety. 
Example 1 

1 -Methoxycaibonylmethyl-4-(rt'- 
cyano-^v" -(naphthalene- 1 -suifbnylamino)- 
25 benzyl)-guanidino)pyridium chloride (SBR-2 1-2808) 

In this example, the desired product, which is a compound of formula (I), was 
prepared via an intermediate, naphthalene- 1 -sulfonic acid (4-(# , -cyano- J jy M - 
pyridin-4-yl-guanidinomethyl)-phenyl)-amide. This intermediate was prepared in 
accordance with method (1) as described above. 
30 ;y-(4-Ammo-benzyl>//-cy^ (400 mg, 1.50 

xnmol) and 1 -naphthalenesulfbnyl chloride (340 mg, 1.50 mmol) were combined 
in pyridine (15 mL). An exothermic reaction occurred and the suspension 
became homogeneous. This solution was shaken at room temperature for 12 
hours. The reaction mixture was then diluted with ethyl acetate (80 mL) and 
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washed with water (30 mL x 3). The organic phase was dried over anhydrous 
sodium sulfate. The solvent was removed in vacuo and the residue was purified 
by HPLC (yield = 150 mg). 

A reaction vial was charged with naphthalene- 1 -sulfonic acid (4-0V- 
5 cyano-^-pyridin-4-yl-guanidinomethyl>phenyl)-amide (40 mg, 0.087 mmol), 
1 ,4-dioxane (1 ml), and methyl chloroacetate (77 pJ, 0.87 mmol). The vial was 
placed under an atmoshpere of dry nitrogen, capped and heated with stirring in an 
oil bath at 100 °'C for 4,5 hours. After cooling to room temperature, the reaction 
mixture was diluted with ether (5 ml) and allowed to stir for 20 minutes. The off- 
1 0 white solids which formed were collected by vacuum filtration, rinsed with ether 
(15 ml) and air-dried to give 47 mg of the desired product ! H NMR (DMSO-^6, 
ppm): 1 1.5 (bs, 1H), 10.85 (s, 1H), 9.1 (bs, 1H), 8.4 (d, 1H), 8.46 (bs, 2H), 8.2 (d, 
2H), 8.05 (d, 2H), 7.55-7.8 (m, 3H), 7.45, (bs, 2H), 7.15 (d, 2H), 7.05 (d, 2H), 5.4 
(s, 2H), 4.4 (s, 2H), 3.75 (s, 2H). MS (cald): 529.9; (measured): 529.9. 

15 

Example 2 

1 -(Z-Bromo-alIyl)-4-(V-(6-(4-chloro-phenoxy)-hexyl)- 
y'Kryano-guanictino>pyncliniuin; bromide (SBK-Z1-Z802) 

The title compound, which is of formula (I), was prepared via an 
20 intermediate, ^6-(4-chloro-phenoxy)-hexyI>^-ethyl-y , -pyridin-4-yl- 
guanidine. 

6-(4-Chloro-phenoxy)-hexylamine hydrobromide (3.40 g, 11 mmol) was 
dissolved in pyridine (8 mL). Triethylamine ( 2.8 mL, 20 mmol) was added 
followed by (4-dimethylamino)pyridine (5.0 mg, 0.04 mmol). The reaction 
25 mixture was stirred at 6CP 'C for 18 hours. After cooling to room temperature, 
the reaction mixture was diluted with diethyl ether (100 mL). The resulting 
precipitate was collected by filtration and washed with diethyl ether. The crude 
product was recrystalized from methanol to give ^-(6- 
(4-chloro-phenoxy)-hexyl)-^-ethyl-^'-pyridin-4-yl-guanidine as a white 
30 crystalline solid in 88% yield. 

In another reaction vial, //-(6- 
(4-chloro-phenoxy)-hexyl)-^-ethyl-^ , -pyridm^yl-guanidine (40 mg, 0.1 1 
mmol), toluene (2 mL), and 23-dibromopropene (140 pL, 1.1 mmol) were added. 
The vial was placed under an atmosphere of dry nitrogen, capped and heated with 
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stirring in an oil bath at 100* )C for 4.5 hours. After cooling to room 
temperature, the reaction mixture was diluted with ether (10 mL) and allowed to 
stir for 20 minutes. The off-white solids which formed were collected by vacuum 
filtration, rinsed with ether (25 mL) and air-dried to give 57 mg of the desired 
5 product >H NMR (DMSO-^6, ppm): 8.9 (bs, 1H), 8.6 (d, 2H), 7.6 (bs, 2H), 7.30 
(d, 2H), 6.95 (d, 2H), 6.26 (s, 1H), 5.95 (s, 1H), 5.4 (s, 2H), 3.95 (t, 2H), 13-1.8 
(m, 8H). MS (cald): 492; (measured): 492. 

Example 3 

10 ^-(6-(4-cSon>-phenoxy)'hexyl)-7y/-cyano-V- 

{T^methyl-l /y-pyndin^yliciene>guanidine (SBR-1 1-3552) 

In this example, the title compound, which is of formula (II), was 
prepared directly via the corresponding pyridyl cyanoguanidine (with a non- 
alkylated pyridyl nitrogen atom). 

15 In a dry reaction vial under a nitrogen atmosphere with magnetic stirring, 

^^6-(4-chloi^phenoxy)-hexyl>V-e^l-V , -pyridin^yl-fflianiriine (400 mg, 
1 .08 mmol) was dissolved in 4 mL of dry DMF and sodium hydride (60% in 
mineral oil, 48 mg, 1.3 mmol) was added. After stirring at room temperature for 
2 hours, the reaction mixture was cooled to 0°C and methyl iodide (80 yd, 1.3 

20 mmol) was added dropwise. The reaction mixture was then stirred at 0°C for 1 .5 
hours, and at room temperature for a further 2 hours. The reaction mixture was 
then diluted with 40 mL of water. The white sojiids which formed were collected 
by vacuum filtration and rinsed with water (80 mL). The solid was dried in 
vacuo to give the desired product (375 mg). 'H NMR (DMSO-^6, ppm): 7.5-7.8 

25 (2d, 2H), 7.32 (d, 2H), 6.96 (d, 2H), 6.7 (bs, 0.5H), 6.18 (s, 1.5H), 3.95 (bs, 2H), 
3.6 (s, 3H), 3.1 (m, 2H), 1.2-1.8 (m, 8H). 

Example 4 

AKl-(2-Bromo-allyl)-l /f"pyridin-4-ylidene]-^-(6- 
30 (4-chloro-phenoxy)-hexyl)-^"-cyano-guanidme (SBR-2 1 -2842) 

In this example, the title compound, which is of formula (II), was 
prepared via its corresponding compound of formula (I), i.e., SBR-21-2802, see 
Example 2 above. 

In a round bottom flask with magnetic stirring l-(2- 
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bromo-aUyi)-4-(y-(6-(^ 

^y^Ti^ giamdtTin ).-pyriHiniiiTn; bromide (20 mg, 0.03 mmol) is suspended in 
tetrahydrofuran (0.5 ml) and 2 M aqueous sodium hydroxide (0.04 mL, 0.08 
mmol) solution is added. The solution becomes homogeneous and is allowed to 

5 stir at room temperature for 30 minutes. Ethyl acetate (5 mL) is added and the 
reaction mixture is washed with water (5 mL), dried over sodium sulfate and 
filtered through a plug of silica gel with ethyl acetate (20 mL). Concentration in 
vacuo gives 12.2 mg (74%) of the desired product. ! H NMR (DMSO-^6, ppm) 
7.65 (bs, 1H), 7.54 (d, 1H), 7.30 (d, 2H), 6.94 (d, 2H), 6.17 (d, 1H), 6.01 (bs 1H), 

10 5.78 (bs, 1H), 4.81 (bs, 1H), 3.95 (bs, 2H), 3.10 (m, 2H), 1.70 (m, 2H), 1.4-1.2 
(m, 8H). MS (cald): 489.1 1; (measured): 490.1. 

Examples 

^5^^hlon>-phenoxy>hexyl>V-cymo- 
15 -( l -ammo-pynciin-4-yl)-guanidme (sBK-1 1-3724) 

In a reaction flask with magnetic stirring ^F-[6-{4-Chloro-phenoxy)- 

hexyl]-//-ethyl-A^-pyridin-4-yI-guanidine (115 mg, 0.3 mmol), bydroxylamine- 

O-sulfonic acid (36 mg, 03 mmol), and potassium carbonate (102 mg, 0.73 

mmol) were combined in 3 ml of water. The mixture was heated to 85°C for 15 

20 hours at which time a further 50 mg (0.4 mmol) of hydroxylamine-O-sulfonic 
acid was added and heating was continued for 2 more hours. The solvent was 
removed in vacuo and the resulting material was taken up in 10 ml of ethanol. 
The solids were removed by vacuum filtration and the filtrate was evaporated to 
give the pure product in 60% yield. J H NMR (DMSO-^6, ppm) 7.60-7.80 (d, 

25 2H), 7.35 (d, 2H), 6.90 (d, 2H), 6.6 (d, 2H), 3.95 (bs, 2H), 3.2 (m, 2H), 1 .4-1 .8 
(m, 8H). 

In the table below, the columns "NMR," "Mass (Cald)," and "M" refer to 
'H nuclear magnetic resonance data, the calculated mass, and the measured mass 
of the named compound in each of Examples 6-89. 

30 
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Examples 6-89 

In the following examples, the identification codes, compound names, 
NMR and mass data, and the charged/neutral form (i.e., formula (iyfonnula (II)) 
are shown in the table below. Note that some of the compounds have not been 
5 fully characterized. 
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toampie 


Compound Id 




NMR 


Mass TCald) 


M 


hormula 


b 


SB1T-1T-153T 


4^^M4-Lhkiro-pHerioxy>. 
he9cyD-y , -cyano-guamdino>» 
l-metfayt-pyndiniiiin; iodide 


lUMSU-Jb.ppm): nCTTBglH): 
8.9 (s, 1H), 8.56 (d, 2HX 7.54 (bs, 
2H), 7 JO (d. 2H), 6.94 (d, 2H), 
4. 1 1 (s, 3H), 3.95 (t, 2HX 1.3-1.8 
(m.8H) 






(1) 


7 


■SSIT-TU37UI 


(^-JMA-Lhioio- """ 
phcnoxy>-hc3cyl>-y , -cyano- 
gusnidino)-pyridm- 1 -yi>- 
aceoc acid methyl ester 


(UMSLU^b, ppm): &-v (bs, 1HJ, 
8.5 (d, 2H), 7.54 (bs, 2H). 7.32 (d. 
2H), 6.96 (d, 2HU 5.4 (s, 2H). 3.9 
(t, 2HX 3.8 (a. 3HX 12-1.8 <m,8H) 


444.1 


444.1 


(1) 


8 




^Ko-i^<4iioio-pflenoxy>- 
hcxyl)-//-) 1 -a-hydroxy 
ethyl)-pyTid^n : 4-yl)-V , - 


iuiviMj-^b, ppni): lUJHbs, 1HJ, 
8.76(0$, IH\ 8.6(d. 2H). 7.56<fag, 
2HU 7.5 l(d, 2HX 6.94(d, 2H\ 
5.2(bs. 1H), 4.42<t, 2H), 3.8(t 
2H), 13-1.8(m,8H) 


4J6 


-4TS- 


0) 


9 


SBfC-lT-TTW 


4-(>/m>-|A-LhIdi*-pK&i6x7r 
hexyl)-jv M -cyBro-guanidnio>> 
1 -cyBnomethyi-pyridiniuTn; 
chloride 


^uiviau-rfo, ppmj: e.uxios, xnj, 
7.5 (bs. 2HX 7.30 <<UH), 6.93 (d. 
2H), 5.65 (s. 2H). 3J5 (U 2H, 
>1_2-1.8 (m.8H) 


■ 4irr- 


411.1 


(1) 
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SBR-11-37M 


phen«yHiexyl)-y , <y«iio- 
gu*nidino)-pyt uiuiiuzn 


7 .55 (bs, 2H), 7.43 (s. 5HX 730 
(d. 2HX 6.93 (d. 2H), 5.6 («, 2H), 
3.95 (t, 2H), lJ-1.8(m,8H) 


' T5Z2 — 






11 


SHR-n^777 


lA-OMMA-UUBHP 

pheroxy)-hcxyI>-y-cymno- 
caibanuznidoy1inuna)-4/^> 
pyridm-1 -y0-ac«tk acid 
methyl ester 


7.50 (d, 2H). 7 J (d. 2HX 6.93 (d, 
2HX 6.46 (bs. 0.5H), 6.67 (d, 1 J 
HX 4.84 (s, 2H), 3.94 (t, 3HX 3.8 
(s, 3H). 3. l(nOH)l .2-1.8 (m, 8H) 


4*7.1 


441.1 


(1) 


12 




(2,4,fr-u uinthyt* 
benzcnesulfoiiy famno^ 
benzyl idnio ^ 
pyndinium; iodide 


(UMMJ-rfb, pptri): rtrSTTHTTHT, 
10.24 (s, 1H). 9.07 (bs. IHX 837 
(d. 2H). 7.53 (bs. 2HX 7.19 (d, 
2HX 7.00 (s, 2H\ 6.96 (d, 2HX 
4.42 (d. 2H). 4.1 1 (s, 3HX 2-55 (s. 
6HX 2-22 (s, 3H) 


— *63.TC ■ 


1633 


(0 


13 


SBR^I 1-3883 


,/-(4-(2A6-lriniethyl- 
benxenesulfonyluuxx))- 
benzyi)-gniimtino> 
pyf idnnuni; chloride 


ppm): HU5 Is. IHJ, 
9.24 (bs, 1H), 8.66 (d, 2H). 733 
(bm. 2H), 7.20 (d, 2H). 7.00 (s, 
2HX 6.96 (d. 2H), 3.69 (s, 2H), 
4.43 (d. 2H). 235 (s, 6HX 2^2 (s. 
3H) 


4oTW™ 


"4883 


(l) 



25- 



WO 00/61559 
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5BK-I 1-3BW 


i -Metftcuycarbany imethy h4- 
uuuciliyi* 

bcnzenesulfcnyianrino)- 
bcnzyO-gurodinoV' 
pyndimum; chloride 


9.26 (bs, lH), (bs. 2HX 7-59 
(bs, 2H), 7.21 (d, 2H), 7-00 (*, 
2H). 6.96 (d, 2H), 5 .39 (s. 2H). 
4.45 (d. 2H), 3.76 (s, 3H). 2^5 (s. 
6H).Z21(s.3H) 




-no 


(0 


15 "" 




(2,4,6-tJuuethyl* 

benzyO-ywiwimo)- 
pyridmium; cfakndc 


10.24 (s, IH\ 9.17 (bs. 1HX 8.75 
(d,2H) l 7.60(bt.2Hy,7.43(a, 
5H), 7.19 (d.2HX 6.99 («,2HX 
6.95 (d. 2HX 5.61 (s, 2H), 4.45 (d. 
2H),Z54(a,6H),221(s.3H) 


53932 — 




(1) 


18 


5BirrP3TOS 


cym«>-//"^4-(2,4,6-tnxncthyl- 
pyndimum; bromide 


lUMSU-rfb, ppmj: 11U4 (1. 1HJT 
9.12 (bs. IHX ^59 (d, 2HX 7.58 
(bs.2H), 7.19 (d\2H), 7.00 (s, 
2H), 6.96 (d, 2HX 520 (bs, 1H), 
4.42 (m. 4H), 3.77 (U 2H) 


493.2 




{«) [ 


17 


SBKTTOW 


cysiK>*^*^4*^Tuphrtiilcoc- 1 - 
sulfonyiamino)-benzyf>- 
guanjdtno)*pyridiniuin; 
fanrndt 


(UMSU-rfb, ppmj: IU.9 (s, 1HJ, 
9.05 (a, IH). 9.00 (s. 1HX 8.75 (d. 
1H), 8J8 (d, 2H), 823 (d, 2H), 
8.08 (d, IHU 7.4-7.8 (m, 5H), 7.14 
(d,2H). 7.03 (d.2H), 5.2 (S.1H), 
3.7 (bs.2H). 4.35 (m,4H) 


iUi.4 


TOUT 


(i) 



26 
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SBTCTTJSW 


bexyI>-guanidino)-!-methyl- 
pyndiniuni; iodide 


(DMSO^ppmJ: 1 1UJ8 (b«, 1HJ. 
8.68 (bs, 1HX 8.54 (d, 2HX 7.50 
(bt, 2H), 7.17-7 JO (m, 5H), 4.09 
(«. 3H), 3-32 (m. 2H), 2^7 (t. 2H), 
1.55 (ra, 4H) f 1.32 (m. 2H) 


■33522— 


-3353- 


(1) 


19 




benzyfcwy)-pc3ityl>V- 
cyano-gmnidino)- I -methyt- 
pyfiduutnn; iodide 


8.70 (bs, 1H), 8.55 (d, 2H). 7.52 
(bs, 2H), 7J2-7.42 (m. 5H). 4.44 
(s,2H).4.10(*.3H). 3.43 (m. 
4H% 1.57 (m. 4H), 1.37 (m,2H) 






(0 


20 


SBR-! 1-3896 


tnfluoi m pc ifayi* 
bcnaeneniUbpyfanuno)- 
benzyt)-gtamidmo)- 1 -metbyl- 
pyndtxnuxn; iodide 


(UMSU-<Appm). JUJMa,UiJ» 
9.0 (v tHX 8.73 (d, IHX 8J5 (4 
2HX8J2(d.2HX8.07 (d. IHX 
7.6-7.8 ( m. 3HX 7.5 (bs, 2HX 
7.06 (d. 2HX 7.03 (d. 2HX 4.38 (d, 
2H),4.0I(*,3H) 


*7t;i " " 


"SCTT.T 


(0 


21 


SBR-1 1-3913 


Mi-HydroxWethylWV- 

cyino-V-(4-(3- 

tiifluurmnclhyi- 

beazyQ-guamdino)* 
pyridnuumj brannde 


UmS&aZ pom): TOOT (bi IHE 
10.52 (s. IHX 9.16 (bs. IHX 8.62 
(d.2HX 8.03 (m,3HX 7.81 (t. 
IHX 7.57 (bs,2HX 7.25 (d,2HX 
7.09 (d, 2HX 4.46 (m. 4HX 3.77 (t, 
2H) 


519.14 


"ST9TF 


<»> 



27- 
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SBK-n-jyu 


V-(4-<3-triflumuuwttiyl» 

bcnzyO-gusmdmo)- . 
pyridioiiun; chloride 


(UMso-rfu, ppmj: iu.o i (s, in;, 
920 (bs, 1HX 8.78 (d, 2H). 8.12 
(m. 3H). 7.90 (t IH). 7.68 (bs. 
2H). 7J6 (d, 2H), 720 (d, 2H), 
5.81 (s. 210.4.59 (s,2H) 


514.13 " 


' "TT4X 


(1) 


23 




O^riflnororaetoy}* 

benzyl >-guanidino>» 
pyridmium; iodide 


(UMSU-J6, frpmj! lU.W IB*, 1H>, 
10.52 (s, 1H% 9.11 (bs, IH), 8\59 
(d,2H),8.03 (m.3HX7.82(t. 
IH), 7.57 (bs. 2H), 726 (d. 2HX 
7.10 (d. 2H). 4.46 (d, 2H). 4.12 (s, 
3H) 


4OT.T3— 


489T 


(1) 


24 




tnrnethvi- 

benzyl)-gtgntftinoH -methyl- 
pyndtniiuu; iodide 


(UMSU-do. ppirij: IU2i If, 1MJ, 
9.49 (bs. 1HX 9.01 (s» IH), 8.68 
(d,2H).8J4(m, 210,8.04 (in, 
lH),7.I8(d, 210.7.00(^210, 
6.96 (d. 2H), 4.40 (d. 2H). 4 J 1 (s, 
3H) 


4&XT9 — 




CO 


25 




r=07^9ss^n^ 

(mpirthalene-l* 
suifbpyjam ino)-benzyl)- 
gusnidmo)- 1 -metttyi- 
pyridinium; iodide 


lUAfeLh*, ppm): JU. 11 (s. IHJ, 
9.83 (bs, IH), 8.97 (*, IH), 8.72 
(d, IH), 8.66 (d,lH). 829 (m, 
2H),821 (d.2HX 8.06 (m, 2H), 
7.60-7.74 (m, 3H), 7. 11 (d, 2H), 
7.01 (d, 2H>. 434 (d, 2H), 429 (s. 
3H) 


47UT6- 


470" 


(0 



*28- 
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3^TySS^TO= 

trifluoromctiiyi- 
bcucncaulfoiiyliimoo)- 
benzyf)-guamdino)-l-mcthyi- 
pyndintum; iodide 


10.00 (bs. 1H). 9.12 (s. 1HX 8.79 
<o\ 1H), 8.50 (m, IH)„ 8.44 (d. 
2H), 8.15 (m, 4HX 7.93 (t, IHU 
7.34 (d, 2H). 7.20 (d, 2H). 4.53 (d, 
2H).4.42(s.3H) 


4TCT 


~4wr 


(i) 


27 


SBR-H-394H 


fluorene-9 <»faonyl)-amino)- 
benzyl >-guaiidiiw>>- 1 -roethyi- 
pyndiniuni 


(uwbu-,A ppn»)i lu.yi (WsTht: 

10.73 (s. XHX 9.18 (bs. 1H), 8.57 
(d. 2HX 7.91 (d, 2HI 7.57-7.63 
(m, 6H), 7 J 1-7.45 (m, 6H), 5.05 
(s. 1H), 4.51 (d. 2HX 4.10 (a, 3H) 


473.21 


1 4732 


(» 


28 




caibamimidoyi)- 1 -raethyV- 
pyridinium; iodide 


9.41 (s, IH), 9.16 (d, IHX 8.85 (d, 
IH).&34(t. IH).7JKd,2HV 
6.95 (d. 2H), 4.42 (s, 3 H), 3.97 (t, 
2HX 3.44 (q, 2HX 1.73 (m. 2HX 
1.64 (m,2H)> 1.44 <m.4H) 




■T7T3 


(0 


29 


SBKTI-3950 


*-(V^yano-VWi-lo- 
methaxy-nspoihmlen-2-yt)- 
propiouyUuiiiBo) bwzyl)- 
gmnidino)* l -methj^* 
pyndiiuuxn; iodide 


n3WSO^f67>poi):"TOJ5 (bs, 1H). 
10.13 (s, IH). 9.13 (bs. \HX S.56 
(d. 2HX 7.77 (m. 4H), 7.58 (d. 
2H), 7.55 (d, 2H). 7.26 <<L 3HX 
7.15 (d. IH). 4.47 (d. 2H). 4.09 (s. 
3H), 3.95 (q. 1H). 3.86 (s. 3H). 
1.48 (d.3H) 


493.24 







-29- 
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30 




pantdmo)* 1 -methyl- 
pyndixuuxn; iodide 


CDWSO^S: ppM). 1 IU. ) J (61 1HJ, 
8.68 (bs, 1H) T 8.55 (d. 2H), 7.53 
(bs,2H). 4.10 (1.3H), 3J3(q, 
2H). 1.54 (m, 2H). 1.24 (m. 30H% 
0.85 (t,3H) 




T2HT- 


(1) 


31 


SBKTT396Z 


gttsnidxDo^pyn dnriura 


8.92 (bs, 1H). 8.6S (d. 2H), 7.52 
(bs, 2H), 7.16-7.29 (m, 5H), 5.69 
(s, 2H), 3.35 (q, 2H). 2J9 (t. 2H). 
1.55 (m, 2H), 1.33 (m, 2H) 


36U1 — 




(0 


32 




I-Metftoxycartxmytaietfty*-*- 
(tf-cymo-V-<6-phenyi- 
hexyi)-guBBidino)- 
pyndintunu chloride 


(UMSU^ piBiJiTTTT (bslTHT 
8.93 (bs, 1H), &57 (d, 2HX 7.60 
(bs, 2H), 7.17-7.27 (m, 5H), 5.41 
(s^H). 3.76 (s. 3HX 3 31 (q. 2HX 
2.57 (t, 2H), 1.56 (m, 4H), 1 .33 
(m.4H) 






(1) 


33 




1 -Benzy 

phcnyi-hexyI)-guanidino)- 
pyndnnmn 


(JJMSU-^.ppm): IT27 CBS IHj, 
8.79 (bs. 1H), 8.76 (d, 2H). 7.61 
(bs. 2H), 7.44 (m, 5H), 7. 16-7.26 
(m,5H),5.61(s.2H).3J3(q, 
2H). 2^6 (t, 2H), 1^4 (ra, 4H). 
132 (ra, 4H) 


— 4TTZ5— 


-4123 


(1) 



•30- 
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*4 


SB!PrrJ955" 


h«tyl)-guanidino)- \ -(3- 
pheno«y-propyl)-pyridjnhini; 


{UMSU-^tfinl)! lU.88{bs. IHJ, 
8.74 (fas. IH), 8.71 (d. 2H), 7.58 
(fas, 2H), 7.1 7-7.28 (n, 7H), 6*4 - 
6.94 (m. 3H). 4.57 (t. 2H\ 4.06 (t, 
2H).3J3(q, 2H),2J6(t,2H), 
2J2 (I.ZH), I^7(ra.4HX U3 
(m,4H) 


45525 


45&J 


0) 


35 


sbicti-3966 


hexyO-fftmridino)- 1 -<2- 
met^l-silyO-pyridmiuxn; 


(UMSU-A t^)- 1 ™* (hi. IHJ, 
8.77 (fas. IH), 8.59 (d, 2HV7J8 
(fas. 2HX 7.17-7.27 (m. 5H), 5.08 
(s. IH). 4.99 (s, 2HX 4.78 (s, IH). 
3.32 (q. 2HU2S7{U 2H\ 1.69 (s, 
3H), 1.57 (m. 4H). 1-34 (m, 4H) 


SiUb 


376J 


(1) 


36 


5BR-TI-3967 


hexy l)-gusnidinoV 1 -pem-4- 
coyi*|jyi idmiBBU tmrninte 


(DMaJ-Appmfc IU.¥b(bs, 1HT 
8.73 (fas, 1H), 8.67 (d, 2H), 7.58 
(fas. 2H), 7. 17-7.29 (m, 5H), 5.80 
(m, IH). 5.02 (m, 2H% 4.37 (t, 
2H), 3 J3 (q. 2H), 2^6 (t, 2HX 
2.03 (m. 2H). 1.93 (m, 2H), 1.55 
(m,2H), U3 (m,4H) 






(1) 


37 




benzytoxyHxatyD-y*- 
cyano-guanidmo)- 1 - 

chloride 


^UMSU-f/b, ppm): 1 U2 (bsTTHT 
8.96 (fas. IH), 8.68 (4 2H). 7.58 
(fas. 2H), 7.41 (d,2H).7J4(d. 
2Hfc5.71 (s,2H).4.44(s,2HX 
3.40 (m, 4H), 1-58 (m, 4H), 1J8 
(m,2H) 


411.17 


41 l.-i 


0) 



31 
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A-W-fr4±LMB& 

benzyltay)-^^!^- 
cyano-guanidmo)- 1 - 

pyridmium; chloride 


8.95 (bs. 1H), 8^8 (d, 2H, 7.59 
(bs.2H),7.40 (d, 2H). 7.34 (d. 
2HU 5.42 (s. 2H), 4.44 (a, 2H), 
3.76 (s, 3HX 3.43 (in. 4H), 1.58 
(m, 4H), U8(m,4H) 


444JK 


"-TOT 


(1) 


39 


SHKTT3770 


b«yloxy)-poityl)-W"- 
cy*no-guanidmo)-pyridmiuni 


ppAT 1 1J2 (U, 1HJ, 
8.88 (ha, 1H% 8.77 (d. 2H), 7.62 
(bs. 2H), 7 J 1-7.46 (m, 9HX 5.62 
(s, 2HX 4.43 (a. 2H). 3.42 (m, 
4H), 1.56 (m,4H), !37(m»2H) 


45Z31 — 




<0 


40 




bcnzy*oxy>-pentyi>-y- 
cyano-guantdmo)- 1 -(3» 
phwwxy-pro|>yl)"^fndinnnn; 


tDWSO^S; ppmj: 1U.9S Eg THE 
8.78 (bs, 1H% 8.71 (d, 2H), 7.59 
(bs, 2H). 7.25-7.41 (m. 6H), 6.84- 
6.95 (m, 3H), 4.57 (t. 2H). 4.44 («, 
2H), 4.04 (t. 2H). 3.43 (t, 2H>. 
3.41 (m, 2H),Z31 (m. 2H), 1.57 
(m,4H), !J8<ra,2H) 


50633 


5063 


(i) 


41 




jR3R5^Ponsap 

benzyioxy)-pentyf)-V- 
cymno-guanidino)-l -(2- 
ro^yl-aBylHjyridiniinn; 
bromide 


8.80 (bs, 1HX 8.59 (d, 2H), 7.60 
(bs, 2H), 7.40 (d, 2H). 733 (d, 
2H). 5.08 (s. 1H). 4.99 (s, 2H), 
4.78 (s, 1H). 4.44 (s, 2H), 3.41 (m, 
4H). 1.69 (S.3H), 1.57 <m,4H), 
U8(ro,2H) 


426L2r 


426 T 


(0 



32- 
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berayk>xy>-pcntyfW- 
cyzwo-gusnidino}- 1 -pent-4- 
enyi-pyridmtum; bromide 


8.75 (bs, 1H). 8.68 (d. 2H), 7.59 
(bs, 2H), 7.40 (d, 2H), 7.34 (d, 
2H), 5.80 (m, 1H\ 5.04 (m, 2HX 
4.44 (s, 2H). 4.37 (t, 2HU 3.43 (t, 
2H), 3J6 (m, 2HX 2.03 C 2HX 
1.96 (m, 2H). 1.58 (ro, 4H). 1 .38 
(m,2H) 






0) 


43 


5BR=TT3985 


mctboxy-phenoxy)-hcxyl). 
mrthyHryridiniura; iodide 


8.73 (bs, 1H). 837 (d,2H), 7J7 
(l»,2H).7J9(d,2H)»7.ir(d l 
lH),4.U(s.3H),4.06(t,2H). 
3.81 (s. 3H). 3.37 (q, 2H), 1.74 
(nw 2H), 139 (m, 2H), 1.41 (m, 
4H) 




407 J" 


(1) 


44 




phcnoxyHiexyD-V-cymno- 
gusmdmoH-methyl- 
pyndtnium; iodide 


8.73 (bs, 1HX ?-57 (d, 2H), 7.64 
(d.2H), 7.57 <bs,2H), 7.29 (d\ 
IH), 4.12 («. 3HX 4.06 (t. 2HX 
3 37 (q, 2H). 1.74 (m, 2H). 158 
(m,2H), 1.41 (nv4H) 


- 43I.1S 




(1) 


45 




(naphtyeno-l- 
tu tf'onyllf^^^oVocpgy^)^ 
guscridino)- 1 -(2-methyl- 
altyO-pyridinuixn; bromide 


(UMSU-d^ ppmj; IUJ5 Is, JHJ, 
9.08 (*. IHX 8.74 (d, 2H), 836 (d. 
2HX 8^3 «L2H), 8.05 (d, 1H). 
7.4-718 (ra, 5H), 7.15 (d. 2HX 7.04 
(dOHX5.1<». 1HX4.75 (a. 1H). 
4J6(d,2HX 1.68 (»,3H) 




-51 TT 


(0 



-33 
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tnityiV-guairidmoH -methyl 
jyridinium; iodide 


UJM!>U-rfU, ppm): lUJ4lbs, 1HT 
8.70 (bs, 1H), 8^4 (t, 2H), 7.52 
(bs. 2HX 7.19-7.28 (in. 5H). 4.10 
(s, 3H), 3J8 (m. 2H), 2.60 (t, 2H), 
1.60 (nu4H) 


308.19 




(1) 


47 




8-cnyl)-guanidmo>- 1 -rocthyi- 
pyrxnniunx. kkuob 


(LIMJ>Lh^,PMM)i IU.81UM, 1HT 
8.64 (bs. 1H), 8.55 (d, ZH\ 7.56 
(bs, 2H). 7.17-7.27 (m. 5H% 4.10 
(a. 3H), 333 (m, 2H% 2.57 (i, 2H), 
l-55(m,4H), !30(m.6H) 


350.23 


350.2 


0) 


48 . 


sreTr-401-7 


phenyl)-ethyI)-V-cyM»- 
gmwdino}- 1 -mcthyW 
pyridimum; iodide 


(UMSU-^j, ppmj:lU. 78 (bsTTHT" 
8.72 (bs, 1HX 8J3 (o\ 2H). 7.31- 
7.46 (m. 12H). 7.00 (m. 2HV 6.78 
(d.lH, 5.10 (S.2HX 5.07 (s.2HV 
4.07 (s, 3H). 3.57 (q, 2H\ 2.79 (t. 
2H) 


492.24 


492.3 


(1) 


49 


SBR-1 1-4UU 


4-IV-tM^^nU6fo- 
phenoxyHiexyl>-/v aib <y>no- 
guanidino)- 1 -rocthyi- 
pyridtniioiu iodide 


8.72 (bs, 1H), 8.57 (d. 2H), 7.55 
(bs, 2HX 7.17-7.27 (nu 2H), 6.99 
(m, 110,4.11 (s, 3HX 4.01 (t, 2H), 
3.40 (m, 2H), 1.72 (m. 2H\ 1.58 
<m,2H),1.4l (nu4H) 


388.19 


388.3 


0) 
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metfaoxy-2-methyi-phenaxy)- 
hexy fy-guuridino)- 1 -methyl* 
pyridtnium; iodide 


[Dwscrgo: p^m): iu.hu (hs. raj; 

8.72 (hs, IHX 8.57 (d, 2H). 7.56 
(bs.2H),7.43 (s, lH),7J0(d. 
1H). 7.25 (OH), 4.1 l(i,3H), 
4.09 (t, 2H). 3.77 (*, 3H), 3.40 (m, 
2HV1.70 (nu 2HX 1-58 (m. 2H), 
1J8 (m,4H) 


427.21 


427.3 


(I) 


51 




4-(V-(S-( j, AUimeUiVFacEg- 
enylcart«moy])-petttyO-V r '* 
cysno-gnsnidmo)- 1 -methyl- 
pyndinium; iodide 


(UMSU-^b, ppmj: fTOS CBg 1H). 
8.69 (bs, 1HX 8.55 (d, 2HX 7.52 
(hs. 2H), 5.06 (bs. 1H). 4.10(1, 
3HX 3.24 (bs. 2H), 3.03 (bs. 2HX 
2.03 (m, 2H), 1-93 (m, 2H). 1.64 
(». 3H). 1.56 (s, 3H\ 1.0-1-5 (m. 
HH).0.85(d,3H) 


427.32 


427?4 


(I) 


52 




■nCy3BoTOEyWC7= 

cyciofacptyt-V*-cyino- - 

guxnidiDo)-pyndiiuu/n 

chtonoe 


8.93 (bs. \HU 8.60 (d, 2H% 7.44 
(bs. 2H). 5.67 («, 2HX 3.95 (m, 
1HX 1.91 <m.2H), 1.52 (m, 10H) 


297.18 


297.2 


(0 


53 




gusnidino)- 1 -pent A cnyi- 
pyndnuuni; bcxnude 


Hjmso^ ppiHTnu.wTbi;-™). 

8.62 (bs. 1H), 8.51 (bs, 2H), 7.28 
(bs, 2H), 5.82 (m, \H\ 5.02 (m, 
2H), 4.28 (m, 2HX 3.87 (m. 1H), 
2.02 (m, 2H), 1.92 (m, 4H), 1.55 
(m.l0H) 


326.23 


326.2 


(I) 
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SBR-tl-WTT 


I^-BtpHenyU-yl-2-oxo- 
ethylM-W-cyckAeptyl-AT- 
cyano-guara'dino)- 
pynduihniu bromide 


ppm): rTTTTO 1HJ, 
8.84 (bs, 1H), 8.48 (m, 2H), 8.12 
(d, 2H). 7.97 (d, 2H). 7.81 (d. 2H), 
7.52 (ro, 5H), 6.21 (s, 2HX 3.96 
(m.lH), 1.96 (m.2H). 1.54 <nv 

10H) 




452.4 


(1) 


55 


sacrraro 


3RF^^a^TOTOF — 

fluorcne 9 cnfaoByl)-Mnmo)- 
benzyi)-guanidino>- 1 -(2- 

bronudc 


10.74 (s, IHX 9.21 (bs. 1H). 8^6 
(d, 2H), 7.90 (d.2H>, 7.6 l(nv 
6H), 7.44 (m, 2H). 7.34 (m, 4H\ 
5.08 (s, 1HX 5.05 <*, 1H). 4.96 (a, 
2H), 4.77 <1,1H>. 4.5 t(d.2H), 
1.68(8.311) 


513.26 


513.4 


(1) 


56 




pyndnumi! cMondo 


TDMSU^ ppm): TD.X2T37TTTT" 
9.34 (ba, lH),8.54(d, 2H), 7.9 1 
(d. 2HX 7.58-7.92 (m, 6H>. 7.32- 
7.46 (in, 6H). 5.39 (s, 2HX 5.07 (s, 
1HX 4.54 (d.2H). 3.76 (s.3H) 


531.21 


531.4 


(1) 


57 




1 Hljllytoxycartonybnetbyl- 
4-(^4K(9^fluotene-9- 
caitwnyi)-ammo)-benzy1)- 
^•-cyano-fumidino)- 
pyndinium; chloride 


nsra^^-ppmTTirsTTsnHir 

9.32 (bs, 1HX 8.56 (d. 2H), 7.91 
(d, 2H). 7.58-7.67 (m, 6H), 7.31- 
7.46 (m, 6H>, 5.93 (in. IH), 5.43 
(S.2HX532 (m, ZH\ 5.07 (s, 
1H). 4.70 (d,2H), 4.54 (d,2H) 


55723 


5572 


(1) 
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58 




pyndiniinm bromide 


(UMyj-rfb, ppm): RT73 U, 1HJ, 
9.20 (bs, 1H), 8.67 (d. 2H), 7.9 1 
(d, 2H). 7.58-7.92 (m. 6HX 7J1- 
7.46 (m, 6H), 5.05 (s, IH). 4.51 
(d, 2HX 4.37 (t. 2HX 3.58 (a. 3H\ 
2J6(t,2H), 1.83 (m, 2HX 1.49 
(m.2H) 


573-26 


573.4 


0) 


59 


smm-«J2« 


fluoreit*-9-csTbonyD-*mim>> 
bcnzyi)-guanidmo)-K4- 
raethoxy-boizyl)-pyritiiniuni; 
chloride 


CDWSO^s; ppnr nro p; ihj, 

9.18 (bs, 1HX 8.64 (bs, 2HV 7.91 
(d, 2H). 7.55-7.65 (m, 6HX.7J0- 
7.45 (m, 8H). 6.98 (d. 2H), 5.45 
(s, 2HX 5.05 (s, IH), 4.47 (d, 2H), 
3.75 (f,3H) 


579.25 


5792 


(») 


60 


SBRM 1-4029 


carbor>yi)-jcnmo)-benxyl)- 
y -cyano-gumidino)- 1 -(3- 
ptiniwy i yi opyD^iynainnim; 

1 LL-Ll. 


(UMMJ-rfb. ppm): 11U5 (i, IH), 
9.20 (bs. \H\ 8.68 <<t 2H), 7.90 
(d, 2HX 7.24-7.67 (m, 14H), 6.82- 
6.97 (m. 3H), 5.05 (s. IH), 4J3 
(m, 4H). 4.03 (t, 2HX 23 1 (ro, 
2H) 


593.27 


593.3 


<? 


61 




HJ-UrphcnyW-yW-oxo- 

fluorcne-9-carboriyO-aimno)- 
beniyi)-y*ixieriiyi- 
gusnidino)-pyridiniuin; 
bromide 


(UMSU-rfb. pom): 11. li (bs, fHT 
10.75 (s, IH), 9.32 (bs, IH), 8.49 
(bs, 2H), 8. 12 (d, 2UU 7.97 (d, 
2H), 7.91 (d, 2H% 7.81 (d. 2H). 
7.32-7.68 (m. 15H), 6.21 (*. 2HX 
5.05 (S.IH). 4.53 (d,2H) 


6S3JZ7 


6532 


(0 
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SBin 1^057 1 

L 


l HO-ttnoxycaroonyHnexyi)- 

naphthalcn^ 1 • 
mIfonylammo)-benzyl)- 
fuaiudino)-pyridinium; 
jronude 


(UMSU-^b, pprri): 1UJSU1HJ, 
9.08 (a, 1HX 8.74 (d, 2HU 8.56 (d, 
2HX 833 (d, 2H). 8.05 (d. 1H), 
7.4-7.8 (nu 5H), 7.15 <d» 2H), 7.04 
(cUH), 4J6 (ra, 4H). 4.05 (q, 2HU 
2.l5(u2HU.5(t, 2H), 1.26 (a, 
4H), 1.17 (OH) 


— 5TX3 — 




(0 


63 


5BR-H-4U5B 


i-Hfcxyi-4-w^y« M >-V l 

(nnptit lnioi^H 1 — 
sulfofiy1»inino)-bcnzylV 
guamdmoj-pyrtdntiinn; 
bromide 


9.08 (a, 1H), 8.74 (d, 2H), 8.56 (d, 
2H),8.23 (d, 2H), 8.05 (d, 1HX 
7.4-7.8 (nu 5H), 7.15 (d. 2H). 7.04 
(<UH). 4.35 (m. 4H), 1.8 (bs, 2H). 
0.85 (t 3H) 






(1) 


64 




V*-(4-(naphthafcDe-I- 
sutfboyiunino)-benzyl)- 

faraBods 


lUMyj-APPm)- IU.;5(s,lHJ, 
9.08 (s, 1HX 8.74 (d. 2H), 8-56 (d, 
2H% 833 (d, 2H), 8.05 (d, 1H), 
7.4-7.8 (nu 5H), 7.15 (d, 2H), 7.04 
(<UH\ 5.8 (nu 1 H), 5.0 (nu 2H), 
434 (nu 4H). 2.0 (nu 2H). 1.8 (nu 
2H),lJ(ba,8H) 


56TB ' 


367.6 


(1) 


65 


SBR-T1-4060 


(naphthalene- 1- 
sulfonyianiino)--benzyl)- 
guanidinoVl-O-phcnoxy- 
propy i )-pyridirri urn; bromide 


(UMSU-rfb, ppm): lU./^UlHl 
9.08 (a. 1H>. 8.74 (d, 2H), 8.56 (d, 
2H), 8.23 (<u 2H). 8.05 (d, IH% 
7.4-7.8 (m, 5H), 7.28 (dd, 2HX 
7.15 (d, 2H). 7.04 (<OH), 6.94 (t. 
\HU 6.85 (d, 2H), 4.55 (U 2H), 4. 
(d, 2H% 4.03 (u 2H), 2J (nu 2H) 


" 591 J 




(1) 
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SKCTPWoT 


(iwptaihslCBft* 1 — 
sulfooyUmmo>-bcnzyt>- 
guanidino)-l-(4- 
metbaxycarbanyMsatyl)- 
pyridmium; bromide 


9.08 (s. \H\ 8.74 (d, 2H), 8.56 (d. 
210,8^(4 210, 8.05 (d, 1H). 
7.4-7.8 (nu 5H), 7. 1 5 (d, 2HV 7.04 
(<UHX 4.36 (m, 4H\ 3.6 (s, 3H), 
2J(t,2H), 1.8 2<m, 2H). 1.5(m, 
2H) 


"370" 


Trrr 


0) 




SBR-1 1-4U62 


4-0vf^yw-v44> 

(naphthalene- 1 - 
sulfonyiunmo)-be8zyi)- 
guamdino)- 1 -<3-phenyl- 
propyi)-pyndiniura; bromide 


CDWSO^S: PSB|! 1UJ3 11 1H). 
9.08 (t, 1H). 8.74 (d, 2HU 8-56 (d, 
2H), 8.23 (d,2H), 8.05 (dL IHV 
7.4-7.8 (m, 5H), 7.0-7.4 (m. 9H). 
4.4 (m, 4H\ 2.6 (t, 3H), 2.17 (m, 
2H) 


- 57T22 


"575.22 


(0 


68 




(naphthalene- 1 * 
sulfonyiaminoHxnzyD- 
guanidino)- 1 -<4-meshoxy- 
bcuiyO*pyi HfattBHH bromide 


(UMSU-Jb, ppmj: IIU3 U. IH), 
9.08 (i. 1HX 8.74 (d, 2H), 8 J 6<d, 
2H).8O3(d.2H),8.05 (d, 1H), 
7.4-7.8 (ro, 7H). 6.9-7.4 (m, 5HX 
5 3 (s. 2H), 4J8 (m. 2H). 3.76 (a, 
3H) 


"577 J 


"T77.3 


(i) 


69 


5BIC-1 1-3723 


l-Aniuio m/*M*<hlor*- 
phencoyHiocy!)-y , -methy*- 
guanidino^pyridinium; 
iodide 


(UMSU-^a, ppxn): IUJ lbs, IH), 
8.53 (m. 3HX 7.75 (ra,lH). 7.5 (ra, 
2HX 7 J (m, 2H). 6.95 (ra, 2H), 
3.36 (ra,2H), 1.7 (m.2H). 1-58 | 
(m. 2H), l.4(m,4H) 


' 357.89 


■mi 1 
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io 


SBir-TT-Kar 


hexyl)-tf^l-(2-liydroxy- 
ethyl)- 1 tfijyridm-4-ylidcne}- 


lUMSU-<jb, pPm): a»U(fl* 

(U5H), 7 J (b, 3.75H). 6.9 (d, 
2HX 6.8 (d, 0.25H),6.0(d, 
1.175H), 3.6-3.9 (m, 5H), 2^-3.2 
(m, 3H), 1.3-1.7 (m, 8H) 


4T7 - 


| 417.1 


(ii) 


71 




5RH2-Bhm»-Wlyl>-1^ 

pyridin^yUd«e)-V-(6^4- 

chk»o-pfaensocy>-hexyi)-y* 


(UMSLhA ppm) /.M (bs, 1HT" 
7.54 (d, 1 H), 7 JO (d. 2H), 6. 17 (d. 
1H). 6.01 (bs 1H), 5.78 (bs, 1HX 
4.81 (bs. 1HX 3.95 (bs, 2H). 3.10 
(m, 2H). 1.70 (m. 2H), 1.4-1.2 (m, 
8H) 




(M+0 


(») 


72 




/sKl-Henzyl-l/^yndin-*- 

yKdene)-//-)M4-chtoio- 

phenoxy>teyO-V-fncthyJ- 


(UM^U-^;, ppm) J.b (bs. iH J.T3 
(m, 7H), 6.9 (d. 2HV, 6.4 (bs, 
0.25H), 6.1 (bs, 1.75H), 5.1 (bs, 
2HX 3.9 (t, 2HX 1.3-1.7 (m, 8H) 


4CT.7 




(») 


73 




MWVH 1 -U-Hydnixy- 

ethyl)- 1 #i»yridm«4-yiidene)- 
^r-<yano-guanidinoniethyl>- 
phenyl)-2,4,6-friniethy)- 


(UMSU-rfb, ppm): b.8U (d, iHT" 
6.75 (s, 2HU 6J5 (d, 2H), 4.10 (d, 
2H), 3.63 (bs, 1H), 3.47 (bs, 4H), 
2J8(s,6H),2.15(s.3H) 






<») 
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SBIFTTWW 


Naphtha tone- 1 -suiiomc and 
(4-0/-cyw»-y-( 1 -methyl- 
1 //^pyridin-4-yIidenc>- 

mute 


(UMMJ-rfb, ppiiij ¥.1(0. ill). nu 1 
(d. 2HX 7.9 (d. 2H), 7 J (in, 4H), 
6.6 (m, 4H). 6.0 (fat, 2H). 4.1 <fe 
2H) 


— T70H 


370.1 " 


(ID 


75 


SBRHI-4U70 


gTpeggggqgroynz — 

«cid(4-(V-cyano-^-{l- 
methyi-1 /^pyridin-4- 
ylidene)-guanidtnomethyl)- 
phenylVcmide 


CUMSU-rfb, ppm) H.U (d. inu !.V 
(d, 2H). 7.7<d. 2H). 7.6 (b, 2H), 
6.9-7.3 (m, 7H), 6.8 (t, 2H), 6. 1 
(bs,2H).4.2 (m, 3H) 




-T7T2 


(") 


76 


5BKTO071 


1 #-pyridiiv4-y{kkne)-/r-(6- 
phenyMieacylHnanidme 


tDnSD=367ppSSl U-UUn, — 
7H), 6.1-6J (bs. 2H). 5.8 (m, 1H). 
S. 1 (m. 2H). 3.8 (bs. 2HX 3.0 (b«. 
2H\ 2.6 (bs, 2H), 2.0 (d. 2H). 1.8 
(U2H). 1-2-16 (ra.8H) 


"389T" 


TS53 


(») 


77 


SBICT-4072 


■^Cyaho-V-{ l-U-pfaenoxy- 
propyl)-l/^pyridiiv4- 
yUdeneV^6^>haiyl- 
hocyl) gmniriinf 


pphij w-;.bikn, — 

9H). 6.9 (d, 3H), 6.0-6.4 (bm. 2H), 
4.0 (bs. 4H). 3.0 (b*. 2H). 2J (bi, 
2H). 2.1 (d, 2H), 1.2-1.6 (m. 8H) 


— *55.3 


"455.4 


(ID 



-41 - 
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Naphttoiene- 1 -suUonic acio 

mcthyt-allyf)- 1 //_pyridin-4- 
yiidene>guanidnuHnetbyl)- 


(UMSU>A ppm) ¥.U(MHJ, 
B.0 (d, IH). 7.8 (d, 2H), 7.2-7.6 
(m, 6H). 6.7 (nv 4H\ 6.0-6^ (hm, 
2H),4.9<MH).4.7 <b. 1H).4J 
(fas, 2H). 4.0 (bs. 2H)1 .64 (s, 3H) 


— ntn — 


51(U 


(ID 


79 




phenoxy >-hexy f -cyaix>- 
guanidino)- 1 -roethyi- 
pyridinium; iodide 


(UMSU-^ppm): JUU.IHJT" 
836 (d, 1HX 8.0 (m, 1HX 7.30 (d, 
2H). 4.4 (s, 3H). 3.9 (t. 2H), 1.2- 
1.8 (m, 8H) 


— ran — 




(0 


80 


5BJT2I-2H09 


l^yaroihahyM-W-cyano- 
V-(4-(naphthmiene-l- 
sulfonyianuno)-bcnzyi)- 
guanidiiio)-pyridxnium; 


9.05 (s. \H\ 9.05 (s, IH), 9.00 (s, 
lH).8.75(d,iH). 8-58 (42H), 
8 .23 (d. 2HX 8.08 (d, IH). 7.4-7.8 
(m. 5H). 7. 14 (d, 2H). 7.03 (d, 
2H). 5.2 (s, IH), 4J5 (ra, 4H). 3-7 
(bs,2H) 


■ — m — 


496 


(0 


81 


SBIT-2J-ZSI© 


H^4*4i-Uen2yi-2-mclhyl- 

benzyl)-y-cyano- 
gttanirirooVl-niethyi- 
pyridinium; iodide 


(UMSU-rfO, ppniji 1U.88 (ba. I H). 
10.40 (s, IH). 9.21 (bs, 2H), 839 
(d. 2H), 7.70 (d, 2H), 738 (bs, 
2H), 7.19-7.47 (m, 1 IH). 4.53 (d, 
2H\ 4.12 (m, SH) 


475.22 


475.2 


(I) 



"42- 
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82 




methyi-3-nitrQ-phenaxy>- 
hexyl)-guanidino>- 1 -methyl-, 
pyridraium; iodide 


(UMi>u-jB, ppmJi nr7rnK ran 

8.73 (bs. IH), 8-57 (d. 2H), 7.55 
(bs. 2H). 7.38 (d. IH), 7-25 (t 
IH). 7.05(d,lH),4.10(«,3H), 
4.00 (t. 2H), 3.39 (ra. 2H\ 230 (s, 
3H), 1 .72 (m, 2H). 1.59 (m, 2H)» 
1.40 (m, 4H) 


411.21 


411.2 


(I) 


83 


5BR-2I-2BIB 


r<6-{4^h!oTD-phaiaxy>- 

methyi-guanidmo>- 
pyridtniuxn; bromide 


(UMSLUA ppml: flS IH), 
8.70 (bs. 1HX 8.69 (d. 2H), 7.69 
(bs. 2H), 7.32 (d. 2H\ 6.93 (d. 
2H), 4.38 (t, 2H), 3.94 ft 2H), 
2.92 (d, 3H), 1.85 (in. 2H). 1.70 
(m.2H), 1.43 (m.2H). 1.30 (m. 
2H) 


386.17 


"386 2 


(0 


84 




I -(oH^UAlaro-pbenoxyh 

propy t-y anidtno)- 
pyridintuzxx; bromide 


(Dnsogs; pdidj: i nn (u. raj 

8.88 (bs, ]HX 8.68 (d. 2H\ 7.60 
(bs.2H),7Jl(d.lH). 6.93(d, 
2H), 4.37 (t. 2H>. 3.94 (t, 2H). 
3.32 (q. 2H% 1.85 (m. 2H). 1.69 
(in, 2HX 1 S? (m. 2H). 1.44 (m. 
2H). 1 .30 (m. 2HX 0.90 (t, 3H) 


4I4.Z! 


-mi 


to 


85 


aacarago 


TqT^a^PKr^gg: 

guanidrao)- 1 -<6-(4-chJoTD- 
phenoxy)-oexyi)-pyhdinhxni; 


(UMS>U-dfe t p>H): lU.¥/(bs. 
9.20 (bs, IH), 8.65 (d. 2H), 7.55 
(bs, 2H). 7J8 (m, 5H), 7.31 (d, 
2H). 6.93 (d. 2H), 4.56 (d, 2H), 
4.36 (t, 2H), 3.94 (t. 2H\ 1.84 (m. 
2HX 1.69 (nw2HX 1.43 (m.2HX 
1.29 (m.2H) 


" 462JH — 


'■4o72' 


(■) 
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>-uimctbyttnnno- 
pepfatfaslCMP* 1 mlftmic sod 
(4-(y^yano-Ar-(l-m«thyi- 
1 //iJyridin-4-ylidene)- 
guanidhunnetfayO-pbenyiV 
amide 


tPCT5^?T&pni): 8.42 (hi JLH), 
8.12 (d. 2H), 7.54 (m. 4H). 7.36 
0* IH), 7.21 (d,lH), 7.01 (d, 
2H% 6.98 (4 2H), 6J2 (bs, 2H), 
4.16 (d, 2H), 3.63 (s. 3H), 2.81 (s, 
6H) 




(M+l) 


(ID 


87 




carbonyt)-aiTuno)-boEcyi)' 
y~cymno-suanidino>- 1 -oct-7- 
enyl-pyndmiunii bromide 


(UMSU-rfb.bpmj: (bs, IHJ, 
10.74 (s, IH), 9.18 (be, IH), 8.66 
(d. 2H), 7.91 (d, 2H), 7.31-7.66 
(m, 12HX 5.78 (m, IH), 5.05 (s. 
1H), 5.03 (d, 1HX 4.95 (d, IH). 
4 J 1 (d. 2H), 4J4 (t, 2H), ZOO (m, 
2HX 1.81 (m,2H), 1.30 (m, 6H) 


— 5593 




<l) 


88 


SBRrTr-4087 


T^BlgEcnyPEyEgeTHyPRfr: 
(4-<(9/f-fhjorene-9- 
c*rbonyi^**nui>o)-benxyi)* 
y-methyl-gusmdino>- 
pyrtdinraim chloride 


ppmj: 1 1.J2 lbs, JHj, 
10.81 (&, IH), 9J22 (bs, IH), 8.78 
(d, 2H), 7.91 (d, 2H), 7.73 (d, 2H), 
7.30-7.68 (m, 19H), 5.63 (s, 2H). 
5.07 (S.1HX 4*52 (d,2H) 




025.2 


(0 


89 


5S1CTCTJ88 1 


l^A^^Huorcnc-y- 

carbonyi)-xmino)-bcnzyl)* 
y*-memyl-guanidmoH -(3- 
phenyl -propyl Hjyndm turn; 
bromide 


UJMJ>U-db, ppmj: lU.yg (bs, IHj, 
10.74 <*, IH), 9.19 (bs, 1HX 8.66 
(d, 2H), 7.91 (d, 2H\ 7.65 (d. 2H), 
7.58 (d, 2H), 7.18-7.46 (m, 13H), 
5.05 (s, IH), 4 .53 (d, 2H), 4.40 (t. 
2H), 2.60 (m, 2H), 2.15 (m, 2H) 


57737 — 




(1) 



Example 90 

In vitro efficacy studies 

In the primary screening, the test compounds were applied to a panel of 
5 five human cell lines at a concentration of 12.5 uM. From the results obtained in 
this primary screening, cytotoxic compounds were selected for testing against a 
panel of 27 cell lines at a range of different concentrations in the secondary 

"44- 



WO 00/61559 



PCT/US00/09169 



screening. The concentration of a test compound that produces a cytotoxicity 
level of 50% (IC 50 ) was determined. 

Clonogenic assay was used in die primary screening. Cells were seeded at a low 
cell density in 96 well flat-bottom plates and incubated for 24 hours at 37 DC in a 
5 7% CO2 atmosphere. The 5 cell lines used were: CX-1 (colon carcinoma), 
MDA-MB-435 (breast carcinoma), PC-3 (prostate carcinoma); H2 (leukemia), 
and CCD-39sk (normal skin fibroblasts). 

^substituted pyridyl cyanoguanidine compounds at 12.5 jiM were then added in 
duplicate to the cell plates and incubated for 6 days under the same conditions. 

10 MTS colorimetric assay (Promega), which measures cell viability based on the 
cellular conversion of a tetrazolium salt; was performed directly in the 96 well 
plates at the end of the 6 -day period. After the plates were read and recorded, 
viable adherent cells were stained with Crystal violet (Sigma) to verify the results 
obtained from the MTS assay. 

15 IC50 values were determined in the secondary screening. Cells were 

seeded at a low cell density in 96 well flat-bottom plates and incubated for 24 
hours at 37°C in a 7% C0 2 atmosphere. Cell lines used in this screening were: 
CX-1 (colon carcinoma), MEM01 (colon carcinoma), HCT-1 16 (colon 
carcinoma), HCT-29 (colon carcinoma), HCT-1 5 (colon carcinoma), MDA-MB- 

20 435 (breast carcinoma), MCF-7 (breast carcinoma), PC-3 (prostate carcinoma), 
DU-145 (prostate carcinoma), H2 (leukemia), K562 (leukemia), HL-60 
(leukemia), RL (non-Hodgkin's B cell lymphoma), A549 (lung carcinoma), 
H510A (small cell lung carcinoma), ME- 180 (cervical carcinoma), HcLa 
(cervical carcinoma), 2008 (cervical carcinoma), C13 (cervical carcinoma, 

25 CDDP resistant), ES-2 (ovarian carcinoma), MIA PaCa2 (pancreatic carcinoma), 
ACHN (renal adenocarcinoma), HepG2 Giver carcinoma), LOX (melanoma), 
G3361 (melanoma), CCD-39sk (normal skin fibroblasts), and CV-1 (transformed 
monkey kidney cells). 

^-substituted pyridyl cyanoguanidine compounds were added in duplicate 

30 in serial dilution from 0.005 to 10.0 \iM to the cell plates. The cell plates were 
then incubated for 6 days under the same conditions. MTS assay was performed 
followed by staining of viable adherent cells with Crystal violet after the 6-day 
period. The results obtained from Crystal violet stained plates were used to 
compare and verify those obtained from the MTS assay. 
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For PC-3 prostate tumor cells, among the thirty six compounds tested, 
twenty one of them were shown to have IC 50 values less than 1 nM; eleven were 
shown to have IC50 values less than 0.0S \sM and three were shown to have IC 50 
values as low as less than 0.005 \sM. For MDA-MB-435 mammary carcinoma 
5 cells, among the thirty six compounds tested, seventeen of them had IC 50 values 
less than 1 pM, ten had IC S0 values less than or equal to 0.05 fiM and two had 
IC 50 values less than 0.005 jiM. For CX-1 colon carcinoma cells, among the 
thirty six compounds tested, nine of them had IC 50 values of less than 1 \iM and 
six had IC 50 values less than 0.05 yM. For ME- 180 cervical carcinoma cells, 

1 0 among the forty three compounds testsed, eleven of them had IC 50 values of less 
than 1 |iM, four compounds had IC 50 values less than 0.05 jiM and three had IC 50 
values less than 0.005 jiM. For RL lymphoma cells, among the forty three 
compounds testsed, fifteen of them were shown to have IC 50 values of less than 1 
jiM, eight were shown to have IC 50 values less than 0.05 jiM and four were 

1 5 shown to have IC 50 values less than 0.005 jiM. Some compounds including SBR- 
11-3701, SBR-1 1-3702, SBR-1 1-3886, SBR-21-2802, and SBR-21-2809 were 
cytotoxic against several cells lines at IC 50 values of less than 1 fiM. 

More importantly, there are several compounds that were shown to be 
specifically targeting tumor cells in comparison to normal cells. For example, 

20 when comparing die IC 50 values for normal skin fibroblasts (CCD-39sk) to a 
tumor cell line (PC-3), sixteen out of thirty six compounds tested showed a 
greater than 50-fold selectivity and six demonstrated a 1000-fold or greater 
cytotoxic selectivity toward tumor cells compared to normal cells. 

25 Example 91 

In vivo efficacy studies 

From the in vitro results obtained, ^/-substituted pyridyl cyano guanidine 

compounds axe selected for human tumor xenograft regression assays. Animals 

bearing established tumors (RL) are treated with a test compound for a three- 
30 week period. The growth of the tumors and the general health of the animals are 

monitored during the treatment and for an additional two weeks after dosing is 

terminated to determine if tumor re growth takes place. 

Non-Hodgkin's B cell lymphoma (RL) tumor cells, which are adapted to grow as 
solid tumors, are implanted by an intradermal injection of a tumor cell suspension 
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(30 x 10 6 cells in 0.1 mL media) in the flanks of female NIH Swiss nude mice 
(Taconic Labs). Each mouse is implanted with one tumor and 6*8 mice per group 
are used. 

Dosing is initiated one week after implantation (Day 1), when tumors 
5 reached approximately 50 to 100 mm 3 in volume, with a test compound or 
vehicle five times per week for three weeks either intravenously (IV) or 
intraperitoneally (IP). Cyclophosphamide (CTX, Sigma) is used as a standard in 
the assays. Compounds are first dissolved in DMSO (Sigma) and formulated 
with 20% Cremophor RH40 (BASF) to a final concentration of 1 0% DMSO / 
1 0 1 8% Cremophor. The formulated solution is made fresh daily. 

Tumors, assumed to be hemi-ellipsoid in shape, are measured with calipers in 
three dimensions. Tumor volumes are calculated using the equation: 

Volume=l/2(L/2xW/2xH)4/3* 

15 . 

where L = length, W = width, and H » height of the tumor. Animals are weighed 
and their general health is monitored during the course of the assay. When 
tumors become necrotic or if animals become moribund, the animals are 
euthanized by C0 2 asphyxiation. Student's t test is used to determine if there is a 
20 significant difference between the data obtained in the compound treated group 
and the vehicle treated group. 
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Example 92 

Acute toxicity studies 

Female SW mice with body weights over 20g were used in the acute 
5 toxicity study. The mice were divided into three groups: untreated, treated with 
vehicle, and treated with a pyridyl cyanoguanidine test compound. Three mice 
were assigned to each group and were given doses by a single intravenous bolus 
administration. The highest doses tested produced acute lethal or significantly 
toxic effects. The experiment lasted for one week. The mortality, clinical signs 

10 of toxicity, and body weight of each animal were monitored and recorded every 
day or every other day. Necropsy and gross examinations of major organs were 
performed on die animals which died during the study as well as those sacrificed 
at the end of the experiment Histopathogical evaluations were conducted on 2-3 
Hematoxylin and Eosin stained tissue sections from major organs including the 

1 5 heart, liver, kidneys, lungs and spleen, of the animals which died or were treated 
with the highest doses of test compounds. Compounds SBR-1 1-3S51 and SBR- 
1 K-3552 were tested and found to possess unexpectedly low toxicity. Their toxic 
doses (LD 50 ) were determined to be ISO mg/kg and 200 mg/kg, respectively. 

20 Example 93 

Preliminary sub-acute toxicity studies 

The preliminary sub-acute toxicity study is carried out in parallel on the 
same animals used in the efficacy study. After continuous treatment for 3 weeks 
with repeated intravenous and intraperitoneal dosing, three out of eight animals 
25 are sacrificed in each treatment group. The remaining animals are sacrificed two 
weeks later. Necropsy, liver weight, gross examinations of visible abnormalities 
in the major organs, and limited histological studies are conducted in all animals. 
In addition, blood chemistry tests and complete blood cell count analyses are 
performed in most of the animals. 

30 

Other Embodiments 
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From the above description, one skilled in the art can easily ascertain the 
essential characteristics of the present invention, and without departing from the 
spirit and scope thereof, can make various changes and modifications of the 
invention to adapt it to various usages and conditions. Thus, other embodiments 
5 are also within the claims. 



WHAT IS CLAIMED IS: 
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1. A 
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independently, is hydrogen or a cyclic moiety having 3-20 ring atoms, optionally 
substituted with alkyl, cycloalkyi, heterocycloalkyl, aryl, heteroaryl, aralkyl, 
heteroaralkyU alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, 
aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, 
5 alkyicaibonyioxy, alkyloxycarbonyl, arylcarbonyloxyalkyl, aiyloxycarbonylaDcyl, 
alkylcarbonyl, formyl, oxo, aminocarbonyl, alkylcaibonylamino, 
alkylsulfonylamino, aminosulfonyl, aminocaibonyloxy, or 
alkyloxycarbonylamino; 

each of R 3 and R 4 , independently, is hydrogen, alkyl, alkoxy, cycloalkyi, 
10 heterocycloalkyl, aryl, heteroaiyl, alkyicaibonyioxy, alkyloxycarbonyl, 
alkylcarbonyl, alkylcaibonylamino, or alkylaminocarbonyi; and 

A is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyi, heterocycloalkyl, 
cycloalkenyl, heterocycloalkenyU aryl, heteroaiyl, aralkyl, heteroaralkyl, alkoxy, 
hydroxyl, hydroxylalkyl, thio, carboxyl, halo, haloalkyl, amino, aminoalkyl, 
1 5 alkylcarbonyloxy, alkyloxycarbonyl, alkylcarbonyl, alkylcaibonylamino, 
ammocarbopyl, alkylsulfonylamino, aminoisulfonyl, sulfonic acid, or 
alkyl sulfonyl; 

provided that neither R 1 nor R 2 is a hydrogen and further provided that at 
least one of R 1 and R 2 contains a cyclic moiety having 3 to 20 ring atoms or a 
20 straight chain having 4 to 24 chain atoms. 

2. The compound of claim 1, wherein each of X 1 , X 2 , X 3 , and X 4 , independently, 
is a bond or a C M alkylene chain optionally containing a double bond, R a is a 
bond, aryl, or heteroaiyl; each of Y 1 and Y 2 , independently, is a bond, -O-, -S- 
, -SO r , -N(R*)-, -N(R x >CO-, -NO^SOr, -N(R x )-CON(Ry)-, -O-CO-, -CO- 

25 O-, -O-SO2-, or -SO2-O-; and R b is hydrogen, aryl, or heteroaryl, optionally 

substituted with alkyl, alkoxy, halo, amino, or cyano. 

3. The compound of claim 2, wherein each of X 1 , X 2 , Y\ and R a , independently, 
is a bond; and Y 2 is a bond, -O-, -CO-O-, or -N(R*> where R x is hydrogen. 
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4. The compound of claim 1 , wherein each of X 5 , X 6 , X 7 , and X 8 , independently, 
is a bond or a alkylene chain; R c is a bond, aryi, heteroaiyl, or 
heterocycloalkyl; each of Y 1 and Y 2 , independently, is a bond, -O-, -S-, -S0 2 -, 
-N(R X >, -N(R x )-CO-, -N(R x )-S0 2 -, -NCR^O-NCR*)-, -O-CO-, -CO-O-, -O- 

5 S0 2 -, or -SOj-O-; and R d is hydrogen or a cyclic moiety having 6-15 ring 

atoms, optionally substituted with alkyl, alkoxy, halo, haloalkyl, or amino. 

5. The compound of claim 4, wherein R c is a bond. 

6. The compound of claim 5, wherein Y 3 is -O, -S-, or -N(R X )-; Y 4 is -O-, -S-, - 
N(R X >, -N(R x )-CO, -NCR^SOj-, or -N(R x )-CO-N(Ry>.; and R d is phenyl, 

10 naphthyl, dihydro-dibenzoazepine, or dibenzocyclo-heptenyl. 

7. The compound of claim 5, wherein each of X 5 , X 6 , X 7 , and X 8 , independently, 
is a bond or a C M alkylene chain optionally containing a double bond; Y 3 is a 
bond; Y 4 is -O-, -S-, -NCR 3 *)-, -N(R x )-CO-, -NfR^-SOj-, or -N(R x )-CO-N(R0- 
; and R d is phenyl, naphthyl, dihydro-dibenzoazepine, or 

15 dibenzocycloheptenyl. 

8. The compound of claim 5, wherein each of Y 3 and Y 4 , independently, is a 
bond, and R d is hydrogen. 

9. The compound of claim 4, wherein R c is aiyi. 

10. The compound of claim 9, wherein R c is phenyl; Y 3 is a bond; Y 4 is -O, - 
20 N(R x )-CO-, -N(R X >S02., or -N(R x )-CO-N(R>>; and R d is phenyl, naphthyl, 

dihydro-dibenzoazepine, or dibenzocyclo-heptenyl. 

1 1. The compound of claim 4, wherein R c is heteroaryl or heterocycloalkyl. 

12. The compound of claim 1 1, wherein R c is imidazolyl, piperidinyl, or 
piperazinyt Y 3 is a bond; Y 4 is a bond, -O-, -N(R x )-CO-, -NOR^-SCV, or - 
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NCR^-CO-NCRO-; and R 4 is phenyl, naphthyl, dihydro-dibenzoazepine^ or 
dibenzocycloheptenyl. - 

13. The compound of claim 1, wherein each of R 3 and R 4 , independently, is 
hydrogen. 

5 14. The compound of claim 1, wherein A is hydrogen, alkyl, alkoxy, halo, 
haloalkyU hydroxyl, hydroxylalkyl, or amino. 

15: The compound of claim 1, provided that at least one of R 1 and R 2 contains a 
cyclic moiety having 5 to 18 ring atoms or a straight chain having 6 to 24 chain 
atoms. 

10 16. The compound of claim 1 5, provided that at least one of R 1 and R 2 contains a 
cyclic moiety having 6 to 14 ring atoms or a strri^t chain having 7 to 20 chain 
atoms. 

17. The compound of claim 1, where the compound is 4-(^/-{6-(4-chloro- 
phenoxy)-hexyl)-y , -c^ano-guanidino)-l -methyl-pyridinim iodide; aK^-C 4 " 

1 5 cMoio-phenoxy)-hexyl)-^ 

guanidine; or 4-{^-(4-{5--dimethylamino-naphthalene- 1 -sulfonylamino)-benzyl)- 
^-cyano-carbamimidoy lmethyl)- 1 -methyl-pyridinium iodide. 

18. A compound of the following formula: 




20 wherein 

R 1 is OC'-Y'O^-R^-Y^X^R*; and R 2 is OC^OC^OC^Y^-R' 1 ; in which 
each of X 1 , X 2 , X 3 , X 4 , X 5 , X 6 , X 7 , and X 8 , independently, is a bond, or a 
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alkylene chain optionally containing a double bond or a triple bond and further 
optionally substituted with alkyl, alkenyl, alkynyl, alkoxy, hydroxyl, halo, 
carboxyl, amino, nitro, cyano, cycloalkyl, heterocycloalkyi, aryl, heteroaryl, 
aminosulfonyl, alkylsulfonylamino, alkylcarbonyloxy, alkyloxycarbonyl, 
5 alkylcarbonyl, fonnyl, alkylcarbonylamino, or aminocarbonyl; each of Y 1 , Y 2 , 
Y 3 , and Y 4 , independently, is a bond, -O-, -S-, -SO-, -SO2-, -N(R X >, -CO-, - 
N(R*>CO-, -CO-N(R x K -NCR^-SOj-, S0 2 -H(R x y, -N(R*>CO-0-, -O-CO- 
N(R X K -N(R x K:0-N(R>>, -O-CO-, -CO-O-, -0-S02-, or -S0 2 -0- where each of 
R* and R y , independently, is hydrogen, alkyl, hydroxylalkyl, amino, cyano, 

10 haloalkyl, cycloalkyl, heterocycloalkyi, aryl, heteroaryl, aralkyl, or heteroaialkyl; 
each of R a and R c , independently, is a bond, or cycloalkyl, heterocycloalkyi, 
cycloalkenyl, heterocycloalkenyl, aryl, or heteroaryl, optionally substituted with 
alkyl, cycloalkyl, heterocycloalkyi, aryl, heteroaryl, aralkyl, heteroaralkyl, 
alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, aminoalkyl, 

1 5 nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, alkylcarbonyloxy, 
alkyloxycarbonyl, arylcarbonyloxyalkyl, aryloxycarbonylalkyl, alkylcarbonyl, 
fonnyl, aminocarbonyl, alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, 
aminocarbonyloxy, or alkyloxycarbonylamino; and each of R b and R d , 
independently, is hydrogen or a cyclic moiety having 3-20 ring atoms, optionally 

20 substituted with alkyl, cycloalkyl, heterocycloalkyi, aryl, heteroaryl, aralkyl, 

heteroaralkyl, alkoxy, hydroxy!, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, 
aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, 
alkylcarbonyloxy, alkyloxycarbonyl, arylcarbonyloxyalkyl, 
aryloxycarbonylalkyl, alkylcarbonyl, fonnyl, oxo, aminocarbonyl, 

25 alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, aminocarbonyloxy, or 
alkyloxycarbonylamino; 

R 3 is hydrogen, alkyl, alkoxy, cycloalkyl, heterocycloalkyi, aryl, heteroaryl, 
alkylcarbonyloxy, alkyloxycarbonyl, alkylcarbonyl, alkylcarbonylamino, or 
alkylaminocaibonyl; 

30 R 4 is a C M alkylene chain in which the terminal carbon atom not bonded to the 
guanidinyl nitrogen atom is bonded to a carbon chain atom of X 5 or X 6 , or a 
nitrogen chain atom of Y 3 , thereby forming a ring which is optionally substituted 
with alkyl, cycloalkyl, heterocycloalkyi, aryl, heteroaryl, aralkyl, heteroaralkyl, 
alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, aminoalkyl, 
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nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, alkylcaibonyloxy, 
alkyloxycarbonyU aryicarbonyloxyalkyl, aryloxycaibonylalkyl, alkylcaibonyl, 
formyl, oxo, aminocarbonyl, alkylcarbonylamino, alkylsulfonylamino, 
aminosulfbnyl, aminocaibonyloxy, or alkyloxycaibonyl amino; 
5 A is hydrogen, alkyl alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, cycloalkenyl, 
heterocycloalkenyl, aiyUheteibaiyl, aralkyl, heferoaralkyl, alkqxy, hydroxyl,, 
hydroxylalkyl, thio, caiboxyl, halo, haloalkyl, amino, aminoalkyl, 
alkylcaibonyloxy, alkyloxycarbonyl, alkyicarbonyi, alkylcarbonylamino r 
aminocarbonyl, alkylsulfonylamino, arninoisulfonyl, sulfonic acid, or 
10 alkylsulfonyi; 

provided that neither R l nor R 2 is a hydrogen and further provided that at least 
one of R l and R 2 contains a cyclic moiety having 3 to20iring atoms or a straight 
chain having 4 to 24 chain atoms. 

1 9. The compound of claim 1 8, wherein each of X 1 , X?, X 3 , and X 4 , 
15 independently, is a bond or a C M alkylene chain optionally containing a double 
bond; R m is a bond, aryi, or heteroaryl; each of Y 1 and Y 2 , independently, is a 
bond, -O-, -S-, -SO r , -NCR*)-, -N(R*>CO-, -NCR^CV. -N(R*>CO-N(Ry>, -O- 
CO, -COO-, -O-SCV, or -SO2-O-; and R b is hydrogen, aryl, or heteroaryl, 
optionally substituted with alkyl, alkoxy, halo, amino, or cyano. 

20 20. The compound of claim 19, wherein each of X 1 , X 2 , Y\ and R\ 

independently, is a bond; and Y 2 is a bond, -O-, -CO-O-, or -N(R*)- where R x is 
hydrogen. 

21 . The compound of claim 1 8, wherein R 4 and X 5 together form a piperidine 
ring. 
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22. The compound of claim 21, wherein each of Y 3 , X 6 , and R c , independently, is 
a bond; each of X 7 and X 8 , independently, is a bond or a C M alkylene chain 
optionally substituted with aryL, heteroaxyL, aralkyi, or heteroaralkyl; Y 4 is a 
bond, -O, -S-, -S0 2 -, -N(R x >,-N(R*>CO, -NO^-SCV, -N(R*)-CO-N(R>>., -O 

5 CO-, -COO, -OSCV, or -S0 2 -0; and R d is hydrogen or a cyclic moiety having 
6-15 ring atoms, optionally substituted with alkyl, alkoxy, halo, haloalkyl, or 
amino. 

23. The compound of claim 22, wherein R d is hydrogen, phenyl, naphthyl, 
dihydro-dibenzoazepine, or dibenzocyclo-heptenyl, optionally substituted with 

10 alkyl, alkoxy, amino, or halo. 

24. The compound of claim 23, wherein each of X 1 , X 2 , Y 1 , and R*, 
independently, is a bond; each of X 3 and X 4 , independently, is a bond or a C M 
alkylene chain optionally containing a double bond; Y 2 is a bond, -O, -COO, or 
-N(R*> where R* is hydrogen; and each of R 3 and A, independently, is hydrogen. 

15 25. The compound of claim 1 8, wherein A is hydrogen, alkyl, alkoxy, halo, 
haloalkyl, hydroxyl, hydroxy lalkyl, or amino. 

26. The compound of claim 18, wherein A is hydrogen. 

27. The compound of claim 18, provided that at least one of R 1 and R 2 contains a 
cyclic moiety having 5 to 1 8 ring atoms or a straight chain having 6 to 24 chain 

20 atoms. 

28. The compound of claim 18, provided that at least one of R 1 and R 2 contains a 
cyclic moiety having 6 to 14 ring atoms or a straight chain having 7 to 20 chain 
atoms. 

29. A compound of the following formula: 
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wherein 

R 1 is OC l -Y , OC 2 -RVX 3 -Y 2 -X*-R b ; and R 2 is -X^Y^X^R'O^-Y^X^R*; in 
which each of X 1 , X 2 , X 3 , X 4 , X 5 , X 6 , X 7 , and X 8 , independently, is a bond, or a 
5 C | _6 alkylene chain optionally containing a double bond or a triple bond and 

further optionally substituted with alkyl, alkenyi, alkynyl, alkoxy, hydroxyl, halo, 
carboxyl, amino, nitro, cyano, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, 
aminosulfonyl, alkylsulfonylamino, alkylcaibonyloxy, alkyl oxycarbony L, 
alkylcarbonyl, formyl, alkylcarbonylamino, or aminocaibonyl; each of Y 1 , Y 2 , 

10 Y 3 , and Y 4 , independently, is a bond, -O, -S-, -SO-, -SQ 2 -, -N(R*)-, -CO-, - 
N(R*>-CO, -CON(R*)-, -N(R*)-S0 2 -, -SCVN(R X )-, -N(R*)-C0-0, -OCO 
N(R*K -NCR^-CO-NCRO-, -OCO, -COO, -OS0 2 -, or -SO2-O where each of 
R* and R y , independently, is hydrogen, alkyl, hydroxy lalkyl, amino, cyano, 
haloalkyl, cycloaDcyi, heterocycloalkyl, aryl, heteroaryl, aralkyi, or heteroaralkyl; 

1 5 each of R* and R c , independently, is a bond, or cycloalkyl, heterocycloalkyl, 

cycloalkenyl, heterocycloalkenyl, aryl, or heteroaryl, optionally substituted with 
alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyi, heteroaralkyl, 
alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, aminoalkyl, 
nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, alkylcaibonyloxy, 

20 alkyloxycarbonyl, arylcarbonyloxyalkyl, aryloxycarbonylalkyl, alkylcarbonyl, 

formyl, aminocaibonyl, alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, 
aminocarbonyloxy, or alky loxycarbonylamino ; and each of R b and R d , 
independently, is hydrogen or a cyclic moiety having 3-20 ring atoms, optionally 
substituted with alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyi, 

25 heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, 
aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, 
alkylcarbonyloxy, alkyloxycarbonyl, arylcarbonyloxyalkyl, 
aryloxycarbonylalkyl, alkylcarbonyl, formyl, oxo, aminocaibonyl, 
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alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, aminocarbonyloxy, or 
alkyloxycarbonylamino; 
R 3 is 



5 where the pyridine ring is bonded to R 1 and A is H, alkyl, alkenyl, alkynyl, 



aralkyl, heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, thio, carboxyl, halo, 
haloalkyl, amino, aminoalkyl, alkylcarbonyloxy, alkyloxycarbonyl, 
alkylcarbonyl, alkylcarbonylamino, aminocarbonyl, alkylsulfonylamino, 
1 0 aminoisulfonyl, sulfonic acid, or alkylsulfonyl; and 

R 4 is H, alkyl, alkoxy, cycloalkyl, heterocycloalkyl, aiyl, heteroaryl, 
alkylcarbonyloxy, alkyloxycarbonyl, alkylcarbonyl, alkylcarbonylamino, or 
alkylaminocarbonyi; 

provided that neither R 1 nor R 2 is a hydrogen and further provided that at least 
15 one of R 1 and R 2 contains a cyclic moiety having 3 to 20 ring atoms or a straight 
chain having 4 to 24 chain atoms; or a salt thereof. 

30. The compound of claim 29, wherein each of X 1 , X 2 , X 3 , and X 4 , 
independently, is a bond or a C 1-4 alkylene chain optionally containing a double 
bond; R" is a bond, aryl, or heteroaryl; each of Y 1 and Y 2 , independently, is a 

20 bond, -O, -S-, -SO r , -N(R X K -N(R x )-CO-, -N(R x )-SO r , -N^-CO-NCRy)-, -O- 
CO-, -CO-O-, -OS0 2 -, or -S0 2 -0; and R b is hydrogen, aryl, or heteroaryl, 
optionally substituted with alkyl, alkoxy, halo, amino, or cyano. 

31. The compound of claim 30, wherein each of X 1 , X 2 , Y 1 , and R a , 
independently, is a bond; and Y 2 is a bond, -O-, -COO, or -N(R X > where R x is 

25 hydrogen. 




or 




cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyi, aryl, heteroaryl, 
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32. The compound of claim 29, wherein each of X 5 , X 6 , X 7 , and X 8 , 
independently, is a bond 32or a C,^ alkylene chain; R c is a bond, aryl, heteroaryU 
or heterocycloalkyi; each of Y l and Y 2 , independently, is a bond, -O-, -S-, -S0 2 -, 
-N(R>, -N(R x )-CO-, -N(R x >S0 2 -, -N(R x )-CO-N(Ry)-, -O-CO-, -CO-O-, -O- 

5 S0 2 -, or -SO2-O-; and R d is hydrogen or a cyclic moiety having 6-15 ring atoms, 
optionally substituted with alkyl, alkoxy, halo, haloalkyU or amino. 

33. The compound of claim 32, wherein R c is a bond. 

34. The compound of claim 33, wherein Y 3 is -O-, -S-, or -N(R X )-; Y* is -O-, -S-, 
-NCR*)-, -NCR^^CO-, -N(R x )-S0 2 -, or -NCR^O-NCR*)-; and R d is phenyl, 

1 0 naphthyl, dihydro-dibexizoazepine, or dibenzocyclo-heptenyl. 

35. The compound of claim 33, wherein Y 3 is a bond; Y 4 is -O-, -S-, -N(R X )-, - 
N(R*)-CC)-, -NCR^SC^-, or -N(R x )-CO-N(R0s and R d is phenyl, naphthyl, 
dihydro-dibenzoazepine, or dibenzocyclo-heptenyl. 

36. The compound of claim 33, wherein each of Y 3 and Y 4 , independently, is a 
15 bond, and R d is hydrogen. 

37. The compound of claim 32, wherein R c is aryl. 

38. The compound of claim 37, wherein R c is phenyl; Y 3 is a bond; Y 4 is -O-, - 
NCR^-CO, -N(R x )-S0 2 -, or -NCR^O-NCR*)-; and R d is phenyl, naphthyl, 
dihydro-dibenzoazepine, or dibenzocyclo-heptenyl. 

20. 39. The compound of claim 32, wherein R c is heteroaiyl or heterocycloalkyL 

40. The compound of claim 39, wherein R c is imidazolyl, piperidinyl, or 
piperazinyl; Y 3 is a bond; Y 4 is a bond, -O-, -N(R x )-CO-, -NCR^SCV, or -N(R*)- 
CO-N^-; and R d is phenyl, naphthyl, dihydro-dibenzoazepine, or 
dibenzocycloheptenyl. 
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41 . The compound of claim 29, wherein R 3 is 




42. The compound of claim 29, wherein A is H, alkyL, alkoxy, halo, haloalkyl, 
hydroxyl, hydroxylaBcyl, or amino. 

5 43. The compound of claim 29, whereiR 4 is H. 

44. The compound of claim 29, provided that at least one of R 1 and R 2 contains a 
cyclic moiety having 5 to 18 ring atoms or a straight chain having 6 to 24 chain 
atoms. 

45. The compound of claim 44, provided that at least one of R 1 and R 2 contains a 
10 cyclic moiety having 6 to 14 ring atoms or a straight chain having 7 to 20 chain 

atoms. 

46. The compound of claim 29, where the compound is 5-dimeihylamino- 
naphthalene- 1 -sulfonic acid (4-(^/-cyano-// , -( 1 -methyl- 1 #-pyridin-4-ylidene)- 
guanidinomethyl)-phenyl)-amide; ^K6-{4-chlo^o-phenoxy)-hexyl)-7v'-cyano-y , - 

15 (1 -methyl- 1 /f-pyridin-4-ylidene)-guanidine; or jyK6-{4-chloro-phenoxy)-hexyl)- 
V-( 1 -(2-hydroxy-ethyl> 1 /f-pyridin-4-ylidene)-//'-cyano-guanidine. 
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47. A compound of the following formula: 

»1 



* 3 




^CN 

wherein 
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R 1 is OC , -Y l -X 2 -R a -X 3 -Y 2 -X 4 -R b ; and R 2 is -X?-Y 9 -X«.R C -X7-Y 4 -X*-R d ; in 
which each of X 1 , X 2 , X 3 , X 4 , X 5 , X 6 , X 7 , and X 8 , independently, is a bond, or a 
Cj^ alkylene chain optionally containing a double bond or a triple bond and 
further optionally substituted with alkyl, alkenyU alkynyl, alkoxy, hydroxyl, halo, 
5 carboxyl, amino, nitro, cyano, cycloalkyl, heterocycloalkyl, aryl, heteroaiyl, 
aminosulfonyl, alkylsulfonylamino, alkylcarbonyloxy, alkyloxycarbonyl, 
alkylcaibonyl, fbnnyl, alkylcatbonylamino, or aminocarbonyl; each of Y 1 , Y 2 , 
Y 3 , and Y 4 , independently, is a bond, -O-, -S-, -SO-, -SO r , -N(R X >, -CO-, - 
N(R x )-CO-, -CO-N(R x >, -N(R x )-S0 2 -, -S0 2 -N(R*)-, -NCR^-CO-O-, -O-CO- 
10 N(R X )-, -NfR^-CO-NCR*)-, -O-CO-, -CO-O-, -O-SO^, or -S0 2 -0- where each of 
R* and R y , independently, is hydrogen, alkyl, hydroxylalkyl, amino, cyano, 
haloalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl; 
each of R a and R c , independently, is a bond, or cycloalkyl, heterocycloalkyl, 
cycloalkenyl, heterocycloalkenyi, aryl, or heteroaryl, optionally substituted with 
1 5 alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, 

alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, aminoalkyl, 
nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, alkylcarbonyloxy, 
alkyloxycarbonyl, arylcarbonyloxyalkyl, aryloxycarbonylalkyl, alkylcaibonyl, 
fonnyl, aminocarbonyl, alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, 
20 aminocarbonyloxy, or alkyloxycarbonylamino; and each of R b and R d , 

independently, is hydrogen or a cyclic moiety having 3-20 ring atoms, optionally^ 
substituted with alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, 
heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, 
aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, 
25 alkylcarbonyloxy, alkyloxycarbonyl, arylcarbonyloxyalkyl, 

aryloxycarbonylalkyl, alkylcarbonyl, fonnyl, oxo, aminocarbonyl, 
alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, aminocarbonyloxy, or 
alkyloxycarbonylamino; 
R 3 is 



30 
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where the pyridine ring is bonded to R l and A is hydrogen, alkyl, alkenyl, 
alkynyl, cycloalkyl, heterocycloalkyl, cycloalkerryi, heterocycloalkenyl, aryi, 
heteroaryl, araDcyi, heteroaralkyl, alkoxy, bydroxyl, hydroxylalkyl, thio, 
caiboxyl, halo, haloalkyi, amino, aminoalkyl, alkyicarbonyloxy, 
5 alkyloxycarbonyl, alkylcarbonyl, alkylcaibonylamino, aminocarbonyl, 
alkylsulforrylamino, aminoisulfonyl, sulfonic acid, or alkylsulfonyl; and 

R 4 is a C 1-4 aQcylene chain in which the terminal carbon atom not bonded 
to the guanidinyi nitrogen atom is bonded to a carbon chain atom of X 5 or X 6 , or 
a nitrogen chain atom of Y 3 , thereby forming a ring which is optionally 

10 substituted with alkyl, cycloalkyl, heterocycloalkyl, aryi, heteroaryl, aralkyl, 

heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyi, amino, 
aminoalkyl, nitro, cyano, aryioxy, heteroaryioxy, aralkoxy, heteroaralkoxy, 
alkyicarbonyloxy, alkyioxycarbonyl, arylcarboi-yloxyalkyl, 
aryloxycarbonylalkyl, alkylcarbonyl, fbrmyi, oxo, aminocarbonyl, 

15 alkylcarbonylamino , alkylsulfonylamino, aminosulfbnyl, aminocarbonyloxy, or 
alkyloxycarbonylamino; 

provided mat neither R l nor R 2 is a hydrogen and further provided that at least 
one of R 1 and R 2 contains a cyclic moiety having 3 to 20 ring atoms or a straight 
chain having 4 to 24 chain atoms, or a salt thereof. 

20 48. The compound of claim 47, wherein each of X 1 , X 2 , X 3 , and X 4 , 

independently, is a bond or a C M alkylene chain optionally containing a double 
bond; R* is a bond, aryi, or heteroaryl; each of Y 1 and Y 2 , independently, is a 
bond, -O-, -S-, -SOj-, -NCR*)-, -N(R*)-CO, -N(R*)-SO r , -N(R*)-CON(R5>, -O- 
CO-, -COO, -OSCV, or -SCVO; and R b is hydrogen, aryi, or heteroaryl, 

25 optionally substituted with alkyl, alkoxy, halo, amino, or cyano. 

49. The compound of claim 47, wherein R 4 and X 5 together form a piperidine 
ring. 
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50. The compound of claim 49, wherein each of Y 3 , X 6 , and R c , independently, is 
a bond; each of X 7 and X 8 , independently, is a bond or a C M alkylene chain 
optionally containing a double bond and further optionally substituted with aryl, 
heteroaxyl, aralkyl, or heteroaralkyl; Y 4 is a bond, -O-, -S-, -S0 2 -. -NCR*)-, - 

5 N(R*)-CO, -N(R*)-S(V, -N(R x >CO«N(R*)-, -OCO, -COO, -OSOr> or - 

S0 2 -O-; and R d is hydrogen or a cyclic moiety having 6-15 ring atoms, optionally 
substituted with alkyl, alkoxy, halo, haloalkyl, or amino. 

51. The compound of claim 50, wherein R d is hydrogen, phenyl, naphthyl, 
dihydro-dibenzoazepine, or dibenzocyclo-heptenyl, optionally substituted with 

10 alkyl, alkoxy, amino, or halo. 

52. The compound of claim 47, wherein R 3 is ^ 




53. The compound of claim 47, wherein A is H, alkyl, alkoxy, halo, haloalkyl, 
hydroxyl, hydioxylalkyl, or amino. 

1 5 54. The compound of claim 47, provided that at least one of R 1 and R 2 contains a 
cyclic moiety having 5 to 18 ring atoms or a straight chain having 6 to 24 chain 
atoms. 

55. The compound of claim 54, provided that at least one of R 1 and R 2 contains a 
cyclic moiety having 6 to 14 ring atoms or a straight chain having 7 to 20 chain 
20 atoms. 
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